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TUBERCULOUS meningitis occurs less 
often than formerly but it remains the most 
serious complication and the most common 
cause of death in tuberculous children. Clini- 
cians agree that with current therapy a large 
percentage of children may be expected to 
recover." * Indeed it is difficult for many 
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young physicians to understand the helpless 
despair caused by this diagnosis only 20 
years ago. There is general agreement that 
the best prognosis both for life and for com- 
plete recovery is obtained when tuberculous 
meningitis is diagnosed in an early stage and 
treated promptly.* * 

Since many children are still being ad- 
mitted to hospitals with far-advanced menin- 
gitis it has seemed worth while to emphasize 
once more the facts in the history and 
examination of children with tuberculous 
meningitis which might be of help to a phy- 
sician in establishing an early diagnosis; to 
this end the records of 241 patients seen in 
the Chest Clinic of the Children’s Medical 
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Service of Bellevue Hospital have been re- 
viewed. Of these, 167 children were seen 
before specific treatment was available and 
have been previously reported upon*; 74 
were treated by antimicrobial therapy be- 
tween January, 1947, and June, 1956. 

The second object of this investigation was 
to determine, if possible, what observations 
might be of help in estimating the ultimate 
prognosis of the child receiving antimicrobial 
therapy; for this purpose the course of the 50 
survivors of the 74 children who were 
treated has been analyzed. Finally, the pres- 
ent physical and mental state of the 50 
children surviving in 1960, 4 to 13 years 
after tuberculous meningitis, will be reported 
briefly. 


COMPOSITION OF THE GROUP 


All children with acute tuberculous menin- 
gitis who received treatment have been 
included even if they survived only long 
enough to receive one dose of antimicrobial 
therapy. Streptomycin was given by the in- 
tramuscular and intrathecal routes to the 
first 49 patients; 25 children received iso- 
niazid in addition and only a few of these 
received streptomycin intrathecally. All the 
treated patients were given Promizole orally 
for 2 to 3 years. The group studied prior to 
the availability of chemotherapy consisted of 
167 unselected patients. 

The background factors of the 167 pa- 


Table I. Age and sex incidence of 
tuberculous meningitis in 167 untreated 
and 74 treated patients 


Untreated Treated 
(167) (74) 
|No.| % |No.| % 
Age in years 
Less than 1 31 18.6 13 17.5 
1-2 72 «43.1 34 45.9 
3-4 29 17.4 11 14.9 
5-9 24 14.4 12 16.2 
10 and over 11 6.6 4 5.4 
Sex 
Male 85 37 


Female 82 37 


December 


Table II. Tuberculin tests at time of 
meningitis 


| Untreated Treated 
(114) (48) 
No. | % No. | % 
Positive 94 82.5 47 97.9 
Negative 1 2.1 
Not read 5 4.4 0 0 
Dosage of positive 
reactions: 
1 TUe 60 63.8 34 72.3 
5 TU 22 23.4 0 0 
10 TU 10 10.6 10 21.3 
100 TU 2 2.3 3 6.4 


*Tuberculin unit. 


tients in the untreated group and the 74 
patients treated by antimicrobial therapy 
show very few differences. The age and sex 
composition of the two groups is similar 
(Table I); more than 60 per cent of the 
patients in each group were under 3 years of 
age. In the total group of 241 patients men- 
ingitis was diagnosed under 6 months of age 
only 4 times. The youngest patient was 4 
months of age. 

The seasonal distribution is strikingly 
similar in both groups, being highest 
in the spring and lowest in the autumn 
(Fig. 1). 


TUBERCULIN TESTS 


Tuberculin tests were not repeated when 
there was a reliable history of a previous 
positive test and roentgen or other evidence 
of tuberculosis. Table II shows that a large 
percentage of the children tested at the time 
of diagnosis of meningitis had positive tuber- 
culin reactions, usually with 1 to 5 T.U.* 
of tuberculin. All the children with nega- 
tive reactions in the untreated group were 
tested in a late stage of meningitis, most 
of them only once and within a week of 
death. The one negative reaction found in 
the treated series converted to positive 4 
weeks after treatment was started. 


The development of better techniques and 
more astute detective work is reflected in the 


*Tuberculin unit = 0,1 ml. of 1:10,000 dilution of O.T., 
or 0.1 ml. of 0.00002 dilution of P.P.D. 
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fact that the source case was identified in 79 
per cent of the treated group compared to 
only 58 per cent of the first series of patients. 
In both groups more than half the source 
cases found were within the household. 

The interval between the first diagnosis of 
tuberculosis and the onset of meningitis was 
known in 136 patients; symptoms developed 
within 3 months of a known primary tuber- 
culosis in 41 per cent, within 6 months in 
60 per cent, and within a year in 75 per cent. 

The tendency of tuberculous meningitis to 
occur as a complication of primary tuber- 
culosis while the disease is still in its active 
phase is shown also in the roentgen evidence 
from both groups: 75 per cent of all roent- 
genograms showed primary tuberculosis 
without calcification and an additional 14 
per cent showed calcifying or calcified first 
infection tuberculosis. 


STAGE OF MENINGITIS AT TIME 
OF DIAGNOSIS 


At the time of diagnosis or onset of treat- 
ment 24, or 32 per cent, of the second group 
of patients were in the first stage of menin- 
gitis usually with no evidence of neurological 
involvement, 33, or 45 per cent, were in the 
second stage with evidence of neurological 
changes but no marked changes in sensorium, 
and 17, or 23 per cent, were in a late stage 
of tuberculous meningitis with marked neu- 
rological and sensorial changes. In the un- 
treated group only 23 per cent of the cases 


| 167 UNTREATED CASES 


M TREATED CASES | 
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Fig. 1. Seasonal incidence of tuberculous menin- 
gitis, 
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were diagnosed early but the percentage of 
those first seen in a far-advanced stage was 
almost the same (22 per cent) as in the 
treated group. 


POSSIBLE PRECIPITATING 
FACTORS 


Measles was an immediate antecedent in 
16, or 9.6 per cent, of the 167 untreated 
patients and in 9, or 12 per cent, of the 74 
children who received antimicrobial therapy. 
The first symptoms of meningitis were most 
commonly noted during convalescence from 
measles. In 5 of the untreated patients, se- 
vere pertussis preceded meningitis but it was 
not mentioned as a precursor of meningitis 
in those who received antimicrobial therapy. 
Symptoms of meningitis developed within 72 
hours of a severe fall or a blow on the head 
in 5 of the untreated and 3 of the treated 
patients, an incidence of over 3 per cent. In 
the treated group an injection of combined 
diphtheria-pertussis-tetanus toxoid may have 
precipitated the onset of meningitis in a 2- 
year-old boy with primary pulmonary tuber- 
culosis. Within a few hours he developed 
sustained high fever, and abnormalities in 
the cerebrospinal fluid were first noted 7 
days later when he became lethargic and 
vomited. A surgical procedure was an im- 
mediate antecedent of meningitis in another 
child who was completing a 3 months’ course 
of streptomycin therapy for endobronchial 
tuberculosis when unfortunately a hypoder- 
mic needle was broken off in her thigh. She 
was about to be discharged 5 months later 
when her father demanded removal of the 
fragment before taking her home. This was 
accomplished under general anesthesia with 
relatively little local trauma but within 24 
hours the child developed a high fever which 
continued without other symptoms until the 
sixth postoperative day when she showed 
the first symptoms of meningitis and the first 
abnormal cerebrospinal fluid. 


SYMPTOMS AND SIGNS OF 
MENINGITIS 


Usually nothing in the patient’s history 
suggested tuberculous meningitis in the ab- 
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sence of knowledge that the child had a 
positive tuberculin test or roentgen evidence 
of disease. Fig. 2 has been compiled from the 
histories of the 241 patients who ultimately 
had the diagnosis of tuberculous meningitis. 
The three most common symptoms were 
fever, which was reported as a prodromal or 
onset symptom in almost every child, vomit- 
ing, and apathy. Upper respiratory infections 
not infrequently occurred simultaneously 
with the onset of meningitis and two thirds 
of these patients had acute otitis media. 
Headache was complained of by 20 per cent 
but was noted only twice in children 3 years 
old and never below that age; it was an early 
symptom in 70 per cent of children 4 years 
of age and older. On the other hand, a con- 
vulsion at onset, which occurred in 9.5 per 
cent of the entire group, was never recorded 
in a child over 5 years old and occurred in 
17 per cent of all cases in children under 2 
years of age. Abdominal pain may be a strik- 
ing initial symptom. It was so definite in one 
patient that an appendectomy was _per- 
formed which disclosed no pathologic condi- 
tion in the abdomen. Constipation was 
reported as an early symptom in 10 per cent; 
diarrhea occurred only a few times. 
Children first seen in later stages of menin- 
gitis presented, in addition to the early his- 


FEVER 
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ANOREXIA 


IRRITABILITY 


UPPER RESPIRATORY 
INFECTION 
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tory of general symptoms, various neurologi- 
cal signs most of which were not specific and 
therefore would be of value only when the 
possibility of tuberculosis is remembered in 
differential diagnosis. More than 95 per cent 
of the children who presented evidence of 
meningeal irritation such as resistance to 
neck flexion, Kernig or Brudzinski signs were 
first examined in the second stage of menin- 
gitis or later. These signs confirmed or sug- 
gested neurological involvement but were of 
no help in determining its etiology. Irregular 
respirations with variable periods of apnea 
were seen in a large percentage of the cases 
but always associated with other signs of 
neurological origin. 

While evidence of involvement of the 
cranial nerves is not pathognomonic of tu- 
berculous meningitis it is suggestive because 
tuberculous exudate is most likely to be lo- 
cated at the base of the brain and in the 
basal cisterns. Findings in the 241 cases are 
shown in Table III. Half of the patients with 
involvement of cranial nerves were first seen 
in a late stage of tuberculous meningitis and 
only one patient had facial palsy without 
other evidence of neurological involvement. 
Two patients strabismus as the first 
neurological sign of meningitis. Both had 
positive tuberculin reactions, and the diag- 
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nosis of meningitis was made by the findings 
in the cerebrospinal fluid. 

Choroidal tubercles were found in only 21 
children; miliary tuberculosis had already 
been diagnosed in 19 of them. 

The differential diagnosis between menin- 
gitis and encephalitis presented temporary 
difficulty in a few untreated cases. It became 
much more important after treatment was 
available and was unusually difficult when 
meningitis developed during convalescence 
from measles. One example is cited. 

T. B., a 1-year-old infant was admitted 16 
days after having measles, with positive tu- 
berculin reaction and roentgen evidence of 
primary tuberculosis. She was febrile and the 
only neurological signs were constant athe- 
toid movements of the extremities and ab- 
sence of abdominal reflexes. The cerebro- 
spinal fluid showed a sugar content of 54 
mg. per milliliter, protein of 49 mg. per 
milliliter, and 111 cells, 92 per cent lympho- 
cytes. Physical examination remained un- 
changed but the cerebrospinal fluid 48 hours 
later had a sugar content which was falling 
but still within normal limits (41 mg. per 
milliliter), a marked rise in protein to 168 
mg. per milliliter and 379 cells, 80 per cent 
lymphocytes. Treatment for tuberculous 
meningitis was begun at once. Subsequently, 
tubercle bacilli were demonstrated by cul- 
tures from the first 4 specimens of cerebro- 
spinal fluid obtained. She never developed 
neurological signs characteristic of tubercu- 
lous meningitis and the sugar content of the 
cerebrospinal fluid never fell below normal. 

In 51 of the patients who received anti- 
microbial therapy, the duration of symptoms 
before a definite diagnosis of meningitis 
could be measured was less than a week for 
9 patients, less than 2 weeks for 21, 2 to 3 
weeks for 19, and more than 3 weeks in 
only 2 instances. Prompt diagnosis and treat- 
ment were most critical in the fulminating 
cases of tuberculous meningitis which fortu- 
nately were rare. 


CEREBROSPINAL FLUID 


At the time of diagnosis, regardless of the 
stage of the disease, the majority of patients 


Tuberculous meningitis 811 


Table III. Cranial nerve involvement; 
relation to stage of meningitis at time 
of diagnosis 


Untreated 
(167) 


Facial paresis 
Stage I 
Stage II 
Stage III 
Total 


Ptosis 
Stage I 
Stage II 
Stage III 


Total 


Strabismus 
Stage I 
Stage II 
Stage III 


Total 


No. of patients 
involved 26 


*Bilateral in one patient. 


Table IV. Average initial glucose value of 
cerebrospinal fluid in milligrams per milliliter 
in 74 treated patients 


Patients in Stage I 37.4 
Patients in Stage II 30.4 
Patients in Stage III 27.8 


Table V. Bacteriologic findings in 74 cases 
of tuberculous meningitis 


Cerebrospinal fluid positive on direct ex- 
amination, cultures negative 5 
Tubercle bacilli cultured from cerebro- 
spinal fluid 39 
Tubercle bacilli found only by guinea pig 
inoculation 1 
Diagnosis at autopsy only 5 


Table VI. Relation of age of child at onset 
of therapy to prognosis 


No. of No. of 

patients deaths 
Less than 1 year 13 9 
1-4 years 45 12 
5 years and over 16 3 


Treated 
(74) Total 

1 0 1 

4 5 9 a 

; 7 7 14 

0 0 0 a 

3 0 3 a 

4 1 5 

7 1 8 

2 
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in both treated and untreated groups had 
abnormal cerebrospinal fluid conforming 
closely to the characteristic findings in tu- 
berculous meningitis. All but 3 had increased 
cells, the sugar content was below normal 
(40 mg. per milliliter) in 88 per cent, and 
the protein content was above 50 mg. per 
milliliter in 72 per cent of the patients. 
Initial glucose values in the cerebrospinal 
fluid in patients with miliary tuberculosis 
under treatment with streptomycin were 
higher than in those without evidence of 
miliary tuberculosis. Serial examinations of 
the cerebrospinal fluid were of great impor- 
tance in differential diagnosis. The sugar 
values usually fell as the protein content rose 
but the pleocytosis tended to remain moder- 
ate except in the rare fulminating case; the 
tendency to a preponderance of lymphocytes 
increased with successive examinations of 
cerebrospinal fluid. In the treated cases the 
average sugar content of the cerebrospinal 
fluid was highest in those diagnosed in the 
first stage of meningitis as shown in Table 
IV. 

Bacteriology of cerebrospinal fluid. In the 
167 untreated patients, all of whom died, 
confirmation of diagnosis was obtained by 
autopsy in 64 and by the finding of tubercle 
bacilli in the cerebrospinal fluid in 45 addi- 
tional patients, a total of 65 per cent proved 
cases. An attempt was made to culture tu- 
bercle bacilli from every specimen of cere- 
brospinal fluid even during antimicrobial 
therapy. As shown in Table V, tubercle 
bacilli were identified in the cerebrospinal 
fluid in only 45 of the 74 patients. Proof of 
tuberculous meningitis was made by patho- 
logic examination in 5 other patients. Thus 
68 per cent of the treated cases were proved. 


Table VII. Relation of stage of disease at 
onset of treatment to prognosis 


No. of No. of 


patients deaths 


First stage 24 4 
Second stage 33 6 
Third stage 17 14 


December 196 


Evidence in favor of tuberculous mening) - 
tis in the other 24 patients consisted of 1 
positive tuberculin reaction and clinical evi- 
dence suggestive of tuberculous meningitis in 
all of them. In 11 instances tubercle bacil i 
were cultured from sources other than the 
cerebrospinal fluid and concurrent genera!- 
ized miliary tuberculosis was present in 7 
children. The initial cerebrospinal fluid find- 
ings were typical of tuberculous meningitis in 
all but 2 cases. Sudden high fever was the 
only reason for suspecting meningitis in each 
of these children who had primary pul- 
monary tuberculosis and positive cultures 
from gastric lavage. The protein and cell 
count of the initial cerebrospinal fluid were 
elevated, but the sugar content was normal. 
Treatment was initiated at once and in both 
cases the next examination of cerebrospinal 
fluid showed a sugar content below normal. 

Sometimes only the initial culture, one 
taken before therapy or in the first few days 
of treatment, was positive. In about one 
third of the patients treated with streptomy- 
cin who had positive cultures, tubercle bacilli 
were present in 3 to 8 specimens of cerebro- 
spinal fluid. Most of these were from cere- 
brospinal fluid removed during the first 2 
weeks of meningitis. In only one patient 
treated with isoniazid were tubercle bacilli 
cultured repeatedly from the cerebrospinal 
fluid. 

Cultures of the cerebrospinal fluid showing 
bacterial resistance to streptomycin were 
obtained in the terminal stage of meningitis 
from 3 patients, the last in 1950. All had 
shown drug susceptibility on initial cultures 


RELATION OF INITIAL FINDINGS 
TO PROGNOSIS 


It was apparent early in the treatment 
program at Bellevue Hospital® that the age 
of the child at the onset of meningitis anc 
the stage in which the disease was first 
treated were closely related to the outcome 
as shown in Tables VI and VII. 

Although other investigators’ have re- 
ported that the combination- of acute gen- 
eralized miliary tuberculosis and meningitis 
indicated a poor prognosis, this correlation 


4 . 
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Table VIII. Relation of miliary tuberculosis 
to survival in 74 patients with tuberculous 
meningitis 


No. of No. of 

patients deaths % 
Meningitis only 57 17 30 
Meningitis and miliary 17 5 29 


could not be shown in the Bellevue Hospital 
series, as shown in Table VIII. In 2 instances 
roentgen evidence of miliary tuberculosis had 
entirely disappeared before meningitis de- 
veloped. One of these patients survived and 
one died. 


COURSE OF MENINGITIS IN 
RELATION TO PROGNOSIS 


Course of cerebrospinal fluid. The changes 
in the cerebrospinal fluid content of protein 
and sugar have been studied in all patients 
who survived 3 months. The sugar tended 
to return to normal much earlier than the 
protein. The most rapid return to persistently 
normal sugar content was in 19 days, the 
slowest 11 weeks. The rate of return to nor- 
mal was unrelated to the amount of sugar 
found on the diagnostic taps or to the de- 
velopment cf sequelae of the meningitis. 

Electrolyte disturbances. Respiratory aci- 
dosis of metabolic origin was diagnosed in 4 
children, none of whom survived; renal 
tubular calcification was found on_post- 
mortem examination in 2 other cases. The 
diagnosis of electrolyte disturbance was made 
in only one patient who survived; she had 
hyponatremia, hyperchloremia, a low carbon 
dioxide, abnormally high blood urea, ele- 
vated blood pressure, and generalized cal- 
cinosis which eventually disappeared. How- 


Table IX. Electroencephalograms in 48 


survivors 


Always normal 14 
Abnormal to normal 22 
Always abnormal 8 
Normal to abnormal 4 
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ever, complete blood chemical studies were 
not always obtained. 

Secondary pyogenic meningitis. Secondary 
infection occurred 6 times. Two patients 
with far-advanced meningitis were receiving 
steroids in addition to antituberculosis drugs 
and other antibiotics; in one patient the sep- 
tic meningitis was thought to be secondary 
to phlebitis following a cut-down procedure, 
and in the other a leaking burr hole may 
have been the portal of entry. Both patients 
died. Another patient developed fatal menin- 
gitis due to Staphylococcus aureus after a 
shunt operation for hydrocephalus following 
arrest of tuberculous meningitis. 

Three patients developed meningitis due 
to Streptococcus faecalis following infection 
from a contaminated vial of streptomycin. 
Although the infection was apparently con- 
trolled in 2 of the children, all 3 died, and 
the secondary meningitis probably contrib- 
uted to their deaths. 

Marked neurological abnormalities during 
course of meningitis. These were seen much 
more frequently in patients who died than 
in those who survived. In the 50 children 
who survived, decerebrate rigidity and spas- 
tic quadriplegia occurred twice, persisting in 
one infant in whom meningitis was _ first 
diagnosed late in the third stage and clearing 
completely in another patient whose diagno- 
sis was made and treatment begun in an 
earlier stage of the disease. Eleven survivors 
had hemiplegia during the course of the 
meningitis which cleared completely in 4 
instances. One patient with no changes in 
the eye grounds was apparently completely 
blind for a month and recovered with nor- 
mal vision. Convulsions developed in the 
course of meningitis in 10 children who 
survived. The seizures seemed to be due to 
streptomycin administered by the intrathecal 
route in 5 of them; they had no subsequent 
convulsions. The remaining 5 children had 
their first seizures one to 3 months after the 
onset of meningitis; 3 of these developed 
epilepsy. 

Electroencephalograms. Most of the trac- 
ings in children who died were markedly 
and diffusely abnormal and some had local- 
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izing abnormalities as well. All but 2 of the 
50 who survived meningitis were tested and 
their electroencephalograms are classified in 
Table IX. Only 4 of those who were always 
normal had initial tracings made within 3 
months of the onset of meningitis. Reversion 
from abnormal to normal was observed as 
long as 4 years after meningitis. Of the 8 
children with persistently abnormal tracings, 
5 later developed convulsions; another con- 
tinues to have spastic quadriplegia and one 
is mentally defective. However, one older 
girl has never shown any abnormality and is 
doing well in high school. Normal electro- 
encephalograms became abnormal as long as 
26 months later; 2 of the 4 eventually re- 
verted to normal but abnormalities have 
persisted for more than 5 years in 2 patients, 
one mentally deficient and one epileptic. 

Subarachnoid block and arachnoidal ad- 
hesions. Clinical evidence of damage attrib- 
utable to repeated spinal punctures was 
constantly sought. The 50 survivors all had 
repeated taps and streptomycin was adminis- 
tered by the intrathecal route in 39. Three 
showed symptoms or signs which might be 
attributed to spinal arachnoiditis. 

Case 1. Six days after onset of the original 
attack of meningitis in a 6-year-old girl 
weakness of the left leg was noted, associated 
with diminished sensation to pinprick. She 
developed a complete flaccid paralysis of the 
left leg with only slight movement in the 
toes; left tendon reflexes were absent and she 
complained that her leg was “asleep.” After 
6 months of therapy she still had a foot drop 
and pain on motion. Because of relapse of 
the meningitis this child had a total of 137 
lumbar punctures and 107 intrathecal injec- 
tions. Ten years later she still lacks pain and 
temperature perception up to the left knee, 
the knee jerk is diminished, and ankle jerk is 
absent; there is loss of position sense in the 
left toes with inability to dorsiflex. She wears 
a half-size smaller shoe on the left foot than 
on the right. 

Case 2. A 13-year-old girl complained 
bitterly of pain radiating down her right leg 
following lumbar punctures; the period of 
greatest intensity apparently occurred about 
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Table X. Relation of findings on 
pneumoencephalography to stage of 
meningitis at onset of therapy in 29 patient 


Stage of meningitis 


Findings on 


pneumoencephalograms I | Il | Il 
Normal 12 4 0 
No filling of ventricle 0 0 1 
Hydrocephalus 

Slight 1 0 0 
Moderate 0 + 2 
Severe 1 1 3 


6 weeks after the beginning of treatment. 
Two months after admission atrophy of the 
right calf and foot drop were noted. This 
girl had a total of 124 punctures with 90 
intrathecal injections. Five and a half years 
later she still has slight weakness in dorsi- 
flexion of the right foot and her right calf is 
smaller than the left. During parturition re- 
cently she had normal labor pains but had 
no pain associated with delivery. 

Case 3. A girl 18 months of age was deaf 
after treatment with streptomycin for menin- 
gitis but apparently had no other residua. 
She had received 66 intrathecal injections 
and a total of 121 spinal taps. After 6 
months of streptomycin by the intramuscular 
route the protein content of the cerebro- 
spinal fluid was normal and remained so. 
Five years later, after a fall, she complained 
of pain in the right hip and dragged her 
left leg. She showed limitation of back mo- 
tility and some tenderness over the lumbar 
spine and right sciatic notch; there was no 
motor palsy and plantar reflexes were nor- 
mal. She refused to walk and complained of 
pains on trying to stand. The cerebrospinal 
fluid showed a protein content of 160 mg. 
per cubic centimeter, but cells and sugar 
content were normal. One month later she 
exhibited limitation of extension at both 
knees, more on the left, probably associated 
with contractures. Knee and ankle jerks 
were absent and some atrophy was present 
in the anterior tibial group of muscles. The 
symptoms gradually subsided -but reflexes 
remained absent. A myelogram showed a 
filling defect between L-2 and L-3. Lami- 
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nectomy was performed and a fibrofatty tis- 
sue mass was found involving the cauda 
equina roots and the adjacent subdural and 
epidural spaces. It was decided not to at- 
‘empt to dissect the mass from the underly- 
ng nervous elements because of the danger 
ff destroying healthy nerve roots. At the 
present time, 9 years after the meningitis and 
} years after operation, she still has a slight 
limp but no atrophy; reflexes are normal. 
She skates and dances and behaves like a 
normal child. 

Eighteen of the 74 treated children had 
evidence of obstruction of the spinal fluid 
space. This was demonstrated in 12 of the 24 
fatal cases and in only 6 of the survivors. 
Most of the blocks were found in children 
who had received streptomycin by the in- 
trathecal route; in one instance, however, 
obstruction was diagnosed before therapy 
was begun. Two patients received no strep- 
tomycin intrathecally but were admitted in 
a very late stage of tuberculous meningitis. 
The spinal fluid was frequently xantho- 
chromic with protein values greater than 
300 mg. per cent; pressures were low with 
absence of the normal rise on jugular com- 
pression. There was frequent spontaneous 
jelling of the fluid. 

When the obstruction of spinal subarach- 
noid space extended into the basilar cisterns 
it produced the apparent paradoxical sit- 
uation of a low spinal fluid pressure and 
progressive hydrocephalus. In those who 
survived meningitis it was demonstrated 3 
times by ventriculography. In an additional 2 
patients in whom the spinal block was incom- 
plete it was possible to show evidence of 
hydrocephalus by pneumoencephalography. 

When only obstruction of the basal cis- 
terns was present, hydrocephalus evidenced 
by progressive increase in the pressure of the 
cerebrospinal fluid was demonstrated by 
pneumoencephalography in 8 children. 

Aside from antimicrobial agents various 
additional methods of therapy aimed at 
dissolution of the block were tried. Tuber- 
culin,® streptodornase and streptokinase® and 
pancreatic dornase’® were given by the intra- 
thecal route. Evidence of resolution of the 
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obstruction was obtained in one patient by 
the use of pancreatic dornase. Air studies of 
this patient have been published previously."* 
Although 11 children with block survived, 
only 3 have no sequelae. 

Pneumoencephalograms. Pneumoenceph- 
alograms were made on 29 of the 74 patients. 
Abnormalities were found in 13: no filling 
of the ventricles with a basal block in one 
instance and definite hydrocephalus in the 
others. As shown in Table X, most of the 
abnormal air studies were obtained in pa- 
tients in whom the diagnosis was made late 
and whose treatment consequently began 
after the development of neurological signs. 
Only one patient with severe hydrocephalus 
survives but in a decerebrate state. Of 6 
patients with moderate hydrocephalus, 2 are 
dead, 2 have marked evidence of organic 
brain disease, and 2 are at home leading 
essentially normal lives. 

Unilateral cerebral atrophy was also dem- 
onstrated by air studies in 2 patients, both 
with mild residual hemiparesis. 

Relapse. Relapse is defined as renewed 
clinical or laboratory evidence of tuberculous 
meningitis after a period during which the 
patient has been free from symptoms and 
signs of meningitis and the cerebrospinal 
fluid has been within normal limits. 

During the period when streptomycin was 
the most effective antimicrobial agent, the 
number of patients initially reported as sur- 
vivors of tuberculous meningitis frequently 
diminished as relapses occurred. This was 
particularly true of reports of adult patients. 
The Committee on Medical Research and 
Therapy of the American Trudeau Society™ 
commented in 1951 on the high incidence of 
fatal relapse “even when an early remission 
is attained.” It is probable that many pa- 
tients relapsed because of insufficient ther- 
apy. Yet it is doubtful whether better 
methods of therapy have entirely eliminated 
the risk of relapse. It seemed wise therefore 
to examine the information about relapse in 
the Bellevue Hospital patients and review 
important factors in the early recognition of 
relapse, and to inquire whether there seem 
to be factors inherent in the patients or in 
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aspects of their disease which predisposed 
them to relapse. 

Three relapses occurred in the 49 patients 
treated before the introduction of isoniazid 
into the therapeutic regimen. All patients 
during this period received streptomycin 
therapy by the intrathecal route for about 6 
weeks and streptomycin therapy by the in- 
tramuscular route for about 6 months, com- 
bined with Promizole, after which they re- 
ceived only the sulfonamide for a total 
duration of 3 years. The general condition 
of the 3 patients under consideration was 
good at the end of streptomycin therapy; 
neurological signs were absent and the 
cerebrospinal fluid was within normal limits. 
Repeated cultures of the cerebrospinal fluid 
had been negative. The patterns of relapse 
were strikingly similar. Within 15 to 43 days 
after streptomycin was stopped a fall in the 
sugar content of the cerebrospinal fluid and 
a rise in protein content with an increase in 
cells were noted on routine re-examinations of 
the cerebrospinal fluid. There was a striking 
absence of physical signs or other symptoms 
of illness except for a rise in temperature. 
The characteristic picture of the cerebro- 
spinal fluid is best seen in graph form in Fig. 
3. In the 3 patients tubercle bacilli were 
recovered by culture soon after the time 
when the lines of rising protein and falling 
sugar content crossed. The organisms were 
susceptible to streptomycin. Although no re- 
lapses have occurred since isoniazid has been 
added as an antimicrobial agent, it seems 
wise to bear the possibility of relapse in mind 
and to examine the cerebrospinal fluid when 
a child convalescing from tuberculous menin- 
gitis has an unexplained rise in temperature. 

Although only 15 of the 47 patients treated 
with streptomycin and Promizole were white, 
the 3 children who relapsed were white. 
Moreover only 11 of the 47 had roentgen 
evidence of calcification in the primary 
focus, but 2 of the 3 children who relapsed 
had well-calcified lesions. This may suggest 
that a well-established cortical or meningeal 
metastasis may not be as susceptible to com- 
plete cure by antimicrobial therapy as a 
more recent seeding. 
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Analysis of deaths. Of the 74 patients, 2 
died, 22 while still under treatment, 2 aft: 
the meningitis was arrested. One child die. 
within 24 hours of admission, 14 in the firs 
3 months of treatment, 4 in 6 months ¢ 
one year, 2 in the second year, and 3 mor 
than 2 years after the onset of the meningiti: 

Two of the late deaths were due indirect) 
to hydrocephalus. In one boy 2 years after 
recovery from meningitis, an excessi, 
amount of air was introduced in an inju- 
dicious attempt to prove hydrocephalus in a 
child in whom previous attempts at a pneu- 
moencephalogram had been unsuccessful: 
another child with arrested meningitis bu‘ 
residual severe hydrocephalus died of septic 
meningitis following an attempted shunt. 
One child died 2 years after meningitis o/ 
“bronchopneumonia” in an institution for 
mentally retarded children. Eighteen of the 
24 deaths occurred before isoniazid was 
added to the therapeutic regimen. Included 
in the 6 deaths of those treated with iso- 
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Fig. 3. CSF changes, temperature, and results 
of cultures of CSF during relapse from meningitis 
SM discontinued April 30, CSF and temperature 
within normal limits through May 27. Gradua! 
rise of temperature, increase in cells and protein 
with fall of sugar content of CSF. On June 12 
sugar below normal and culture positive for 
tubercle bacilli. 
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niazid are those of the child who died 2 years 
ater of bronchopneumonia and of the child 
vho died within 24 hours of admission; the 
+ others were all admitted in a late stage of 
neningitis. 

Neurological sequelae in survivors, Neuro- 
logical sequelae are present in 12, or 24 per 
ent, of the 50 survivors. One child admitted 
with spastic quadriplegia is still living, her 
acute meningitis arrested but her condition 
unchanged more than 6 years after the onset 
of meningitis. This patient was treated with 
isoniazid but steroid therapy was not yet in 
use at the time of her illness. Seven patients 
have hemiparesis, so minimal in 2 as to be 
hardly noticeable and severe in only one 
child who also had tuberculosis of the hip. 
One boy has gross ataxia so severe that he 
falls frequently. The remaining children with 
neurological sequelae are the 3 with residuals 
of arachnoiditis who have been previously 
described. 

Eighth nerve function. 

Hearing. Serial audiograms were made on 
45 of the 50 survivors. Two children with 
chronic otitis media had conductive loss. 
Seventeen patients had severe perceptive loss 
and 7 others had loss to high tones only. All 
had received streptomycin by the intrathecal 
as well as by the intramuscular route. Sur- 
vivors who received no intrathecal therapy 
with streptomycin had no perceptive loss of 
hearing. 

Vestibular function. This was assessed in 
48 of the 50 survivors with the use of the 
cold caloric test and, when the children were 
out of bed, the rotation method. Repeated 
tests were made in the majority. Only 7 chil- 
dren have completely normal vestibular func- 
tion; of these, 5 received intrathecal strepto- 
mycin. Thirty-eight of the 48 have absent 
function which appeared to be permanent in 
that it has persisted throughout the period of 
follow-up. One of these had unilateral loss, 
though function was hypoactive in the other 
ear. The remaining 3 children have hypo- 
active function bilaterally; 2 received no in- 
trathecal streptomycin. 

Many children were ataxic during and at 
‘he end of intrathecal therapy, but compen- 
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sated quickly, and, with one exception, now 
show no subjective evidence of vestibular im- 
pairment. Direct questioning of some of the 
older children has not revealed any unstead- 
iness in the dark. One child remains grossly 
ataxic, but absent vestibular function alone 
seems most unlikely to be the cause of his 
disability. 

Intracranial calcification. This has ap- 
peared so far in 21 of the 50 survivors. In 
20 instances it was first observed 2 to 8 years 
after onset of meningitis; in one patient with 
idiopathic hypercalcemia a cluster of small 
calcifications was seen on the first skull 
roentgenogram. The many other areas of 
calcification disappeared within a _ few 
months but the intracranial calcification has 
remained unchanged for 7 years. In 18 pa- 
tients the calcification appeared to be in the 
region of the basal cisterns, interpeduncu- 
laris, chiasmatis, and ambiens; the calcifica- 
tion seemed to be in the brain substance in 
only 3 instances. Usually the calcification ap- 
peared to become denser during the first vear 
after its initial appearance and then re- 
mained stable. In no case has it, as yet, dis- 
appeared or become less obvious on repeated 
examinations. Only 5 of the patients who 
show intracranial calcification received spe- 
cific therapy in the first stage of meningitis. 

Obesity. Five of the 50 survivors (4 males 
and 1 female) are 60 per cent or more over 
average weight and have abnormally large 
appetites. However, at least one of them was 
obese and had polydipsia and polyuria be- 
fore he contracted meningitis. 

Psychometric evaluation, Adequate and 
usually repeated testings have been done on 
47 of the 50 survivors. The remaining 3 pa- 
tients are assessed by their physicians, fam- 
ily, and teachers as of at least average intelli- 
gence. Seven children, including 4 who have 
severe perceptive hearing loss, have been 
classified as bright to superior (1.Q. 110-130). 
Seventeen children are assessed as average 
(1.Q. 90-110). To these should probably be 
added the 3 children who have not been 
formally tested. Intelligence quotients of 80- 
90 interpreted as dull normal have been 
found in 5 survivors, and an additional 8 fall 
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into a borderline group with I.Q.’s of 70-80. 
Thus 40 of the 50 survivors have a distribu- 
tion of intelligence ratings which is similar 
to that seen in the general pediatric outpa- 
tient department of Bellevue Hospital. 
Thirty-eight of these survivors are working 
or attending school in the proper grades for 
their ages; the remaining 2, one of average 
and one of borderline intelligence, are in in- 
stitutions for epileptics. Nine children are 
mentally defective. These include one child 
with persisting decerebrate rigidity and one 
with hemiplegia who are imbeciles, as well as 
a third hemiplegic child originally considered 
dull who after repeated convulsions now has 
an LQ. of 29. The remaining 6 mentally 
deficient children have 1.Q.’s between 50 and 
70. 

At least 4 survivors, 2 of them with high 
1.Q.’s, have had evidence of organic brain 
damage, aside from epilepsy, such as severe 
temper tantrums and hyperkinesia. All these 
children are deaf and it is hard to separate 
the emotional difficulties due to lack of hear- 
ing from those due to cerebral involvement. 
In all but one case, there has been a great 
improvement with time, with the children 
eventually making good adjustments. 

In all, 23 of the 50 survivors are handi- 
capped either by severe hearing loss, other 
neurological abnormalities, brain damage or 
intelligence quotient below the borderline 
level, or by combinations of these difficulties. 
Children treated while still in the first stage 
of meningitis have the least number of handi- 
caps as do those who were treated with 
isoniazid and with streptomycin by the intra- 
muscular route. Despite their handicaps 40 
of the 50 survivors are living otherwise nor- 
mal lives, are attending school or working, 
and making good adjustments. 


DISCUSSION 


Early diagnosis of tuberculous meningitis 
could not alter the outcome before antimi- 
crobial therapy was available but it became 
a deciding factor in obtaining a good prog- 
nosis in the group of cases treated by spe- 
cific therapy. It is the most important point 
to stress in any discussion of the prognosis 
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of tuberculous meningitis in children. Mira 
ulous as results seem in contrast to those « 
fifteen years ago, the best results still depen: 
to a large extent on prompt recognition an 
treatment. As tuberculous meningitis b: 


comes less and less common as a result o! 


public health measures and of prophylactic 
therapy of primary infections,’® it is more 
important than ever to remember tuberculo- 


sis in the differential diagnosis of fever o! 


unknown origin. In this series of 241 pa- 
tients meningitis was diagnosed throughout 
the pediatric age range; the index of suspi- 
cion should be highest in children 1 to 2 
years old. 

While the seasonal incidence was highest 
in the spring, and this is true in other re- 
ported series, meningitis does occur in every 
month of the year and the seasonal incidence 
is not of help in an individual case. 

A tuberculin test should never be omitted 
once suspicion has been aroused; it was not 
often negative in patients with tuberculous 
meningitis and then usually in those in ad- 
vanced stages. In the treated group only one 
child was initially negative to tuberculin. 
The absence of a positive tuberculin test. 
while it does not absolutely exclude tubercu- 
losis, weighs heavily against this diagnosis. 
A history of recent conversion of the tuber- 
culin test to positive is important because 
in this series, as in others,’* meningitis tends 
to be an early complication of primary tuber- 
culous infection. 

A history of contact with a case of tuber- 
culosis should always be sought in a sus- 
pected case. This was obtained in a high 
proportion of this series. A history of measles 
preceding the illness should heighten the 
suspicion of tuberculosis. Pertussis was not 
mentioned as an immediate antecedent in 
the group who received specific therapy. 
probably reflecting the marked decline in the 
frequency and severity of pertussis in the 
New York area. Other possible precipitating 
factors should be noted, such as severe reac- 
tion to immunizations, head injuries, or re- 
cent surgical procedures. 

A roentgenogram of the chest should al- 
ways be obtained when the tuberculin reac- 
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\ion is positive and, when suspicion of tuber- 
culosis remains, even in the absence of a 
positive reaction. For over thirty years close 
io 90 per cent of all children with tuber- 
culous meningitis seen at Bellevue Hospital 
have shown evidence of primary pulmonary 
iuberculosis. 

The most constant complaints were fever 

in all but 6 patients) and vomiting and 
apathy, which were noted in half of the 
children. These symptoms are common to 
many diseases of children but are of great 
importance when an additional history of a 
combination of irritability with periods of 
lethargy is obtained. 

Many patients in the first stage of menin- 
gitis have infections of the upper respiratory 
tract. This fact should be remembered when 
the concurrent fever and irritability or leth- 
argy seem out of proportion to the obvious 
infection or when general symptoms persist 
after improvement in the local manifesta- 
tions. Catarrhal and occasionally purulent 
otitis media were seen in 16 per cent of the 
patients. Abdominal pain without local evi- 
dence of involvement is a more uncommon 
early symptom but striking when it occurs 
and was seen only in the oldest age group. 

When the patient is first seen in the second 
or third stage of meningitis the diagnosis of 
intracranial disease is usually obvious, but 
the cause must still be determined. Knowl- 
edge of the presence of primary tuberculosis 
in the child should lead to strong suspicion 
of tuberculous meningitis. 

Differentiation of the cause of neurological 
signs in patients in the second and third 
stage of tuberculous meningitis may be as- 
sisted in some cases by the finding of cho- 
roidal tubercles. In the Bellevue series, how- 
ever, these were found in only 2 patients in 
the absence of roentgen evidence of miliary 
tuberculosis. Purulent meningitis is usually 
easy to exclude except in the occasional pa- 
tient who has been inadequately treated or 
in a chronic Hemophilus influenzae infection, 
especially in the event of a walled-off cere- 
bral abscess. The use of a combination of 
streptomycin and penicillin for suspected 
meningitis of unknown origin should be dis- 
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couraged because the streptomycin may 
mask symptoms and delay the diagnosis of 
tuberculous meningitis. Glucose by the intra- 
venous route should be avoided since in- 
formation about the sugar content of the 
cerebrospinal fluid may be important in 
differential diagnosis. Careful study of the 
cerebrospinal fluid will usually rule out un- 
common infections such as torulosis. Rarely 
malignancy will simulate the clinical and 
cerebrospinal fluid findings of established tu- 
berculous meningitis.*® Tuberculous meningi- 
tis with early neurological signs may easily be 
confounded with viral infections of the cen- 
tral nervous system, especially when the 
symptoms of encephalitis, which are present 
to some extent in all tuberculous meningitis, 
happen to predominate over those due to in- 
volvement of the meninges. The differential 
diagnosis can be made by watchful waiting 
since the protein content of the cerebrospinal 
fluid rarely remains high for long in viral in- 
fections and tends to rise steadily in un- 
treated tuberculous meningitis and the sugar 
content of the cerebrospinal fluid tends to 
fall and reach lower levels than in viral in- 
fections. Since the prognosis of tuberculous 
meningitis depends in part on the stage in 
which it is treated, however, waiting is a 
dangerous method of diagnosis. One should 
always bear in mind that tuberculous menin- 
gitis is a complication susceptible of com- 
plete cure if treated early and vigorously, 
whereas no specific therapy exists for many 
of the diseases which are commonly consid- 
ered in differential diagnosis. Therefore iso- 
niazid treatment should never be withheld 
because a definite diagnosis of tuberculosis 
cannot be made. One cannot afford to wait 
for the demonstration of tubercle bacilli in 
the cerebrospinal fluid. Moreover, they can- 
not always be demonstrated either by direct 
examination or by culture in undoubted 
cases of tuberculous meningitis. The decision 
in many published series to omit cases in 
which tubercle bacilli could not be demon- 
strated in the cerebrospinal fluid especially 
in single examination undoubtedly leads to 
omission of cases of tuberculous meningitis. 
In the series reported from Bellevue Hos- 
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pital careful search and repeated cultures 
failed to demonstrate tubercle bacilli in 3 
patients in whom a pathologic diagnosis con- 
firmed the cause of death as tuberculous 
meningitis. 

Regardless of the stage of meningitis in 
which the patient is first seen the diagnosis 
is usually confirmed by examination of the 
cerebrospinal fluid. Sometimes the results are 
typical even before neurological symptoms 
have developed. Only 3 patients in this en- 
tire series had less than 10 cells, and in each 
case the chemical data were markedly ab- 
normal, the sugar in one case being 17 mg. 
per milliliter with only 6 cells. In the treated 
series the patients with miliary tuberculosis 
under treatment with streptomycin often 
had a sugar content of the cerebrospinal 
fluid within normal range during the early 
phase of meningitis. No explanation of this 
phenomenon is available. Only 4 other chil- 
dren of the 241 had normal sugar values in 
the cerebrospinal fluid at the time of diagno- 
sis. A few children had normal protein values 
with low sugar content and an increased 
number of cells. No patient had a completely 
normal cerebrospinal fluid at the time of 
diagnosis. Serial examinations were of great 
value since the sugar content of the cerebro- 
spinal fluid usually diminished progressively 
on successive examinations even before it be- 
came abnormally low. 

In the Bellevue Hospital series the out- 
come of patients with tuberculous meningitis 
could be correlated with the stage in which 
treatment was initiated and with the age of 
the patient. Older children had a better 
prognosis than infants, both as regards sur- 
vival and the physical and mental status of 
the survivors. Patients treated in an early 
stage of meningitis also fared better than 
those whose disease was discovered in an 
advanced state. Contrary to the finding of 
some other investigators the prognosis in the 
Bellevue Hospital series did not vary with 
the presence or absence of roentgen evidence 
of miliary tuberculosis. The sugar content of 
the cerebrospinal fluid on initial examina- 
tions also furnished some indirect leads to 
prognosis since it was found that the glucose 
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value of the cerebrospinal fluid was highe: 
in patients in Stage I and lowest in Stage IT! 
The large number of lumbar punctur: 
considered necessary in the treatment « 
meningitis stirred apprehension regardin 
local damage. But in view of the prognos 
of untreated meningitis no one wanted 1 
limit the number of examinations of th 
cerebrospinal fluid which seemed necessar 
for control and proper supervision. Before 
the use of isoniazid, intrathecal therapy wit): 
streptomycin was deemed necessary. Diag 
nostic studies were performed on fluid with- 
drawn at the time of administration of the 
streptomycin. Findings suggestive of obstruc- 
tion of the spinal subarachnoid space could 
be verified by the streptomycin diffusion 
test’® or the sugar diffusion test*’ but neither 
test localized the site of the obstruction. 
With the use of isoniazid, streptomycin ther- 
apy by the intrathecal route was discontin- 
ued and the number of lumbar punctures 
was diminished. The need for repeated ex- 
aminations of the cerebrospinal fluid to eval- 
uate the course and the effectiveness of 
therapy was not obviated, however. 
Information about possible damage to the 
spinal cord by repeated lumbar punctures 
was sought in the postmortem findings of 9 
children in whom complete examinations of 
the spinal cord were made. These children 
died after prolonged therapy with strepto- 
mycin by the intrathecal route and had 
therefore been subjected to a maximal pos- 
sibility of trauma. Epidural hemorrhage in 
the lumbar region was found in 4 instances: 
2 of these had no significant involvement o! 
the spinal subarachnoid space and 2 had in- 
complete obstruction due to diffuse inflam- 
matory processes. Localized exudate in both 
the midthoracic and lower lumbar regions 
was found in a fifth case but the area be- 
tween was smooth and glistening. Extensive 
obstruction of the spinal subarachnoid space 
by inflammatory process was found in 2 
other cases. In neither, however, was there 
any significant change at the site of lumbar 
punctures; in one of these cases there was a 
hemorrhage in the thoracic area. In the re- 
maining 2 cases no changes were found in 
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the spinal subarachnoid space. Thus, in these 
® cases, only 2 had any significant subarach- 
‘oid involvement at the lumbar puncture 
ites and 3 had extensive changes distant 
‘rom the puncture sites. 

The presence of fibrofibrinous adhesion 
bout the spinal cord proper has not proved 
‘o be of any serious neurological significance 
ia the survivors of tuberculous meningitis. In 
} cases the conus-cauda equina area was 
involved and neurological symptoms were 
produced. It is probable that this area was 
involved in other patients without focal neu- 
rological manifestations since the site of ob- 
struction was not always determined. The 3 
patients have neurological residuals, al- 
though in 2 they are minimal. In one of the 
latter 2, myelography, and after much dis- 
cussion, laminectomy, were performed. In 
part, the operative procedure was stimulated 
by a report’® of a series of cholesteatomas 
found in the intraspinal space in children 
previously treated for tuberculous meningitis. 
It is our present impression that the reported 
cholesteatomas were a result of the local 
techniques utilized. 

It is our opinion that multiple, properly 
performed, lumbar punctures do not ad- 
versely affect the prognosis and do give val- 
uable information that will guide the physi- 
cian in his handling of each case. It is only 
through lumbar punctures that one can de- 
termine whether or not the cerebrospinal 
fluid is returning to normal and whether or 
not an obstruction of the spinal fluid path- 
ways is developing. Lumbar puncture will 
provide the clue as to when special studies 
such as pneumoencephalography are indi- 
cated. 

In studies of the untreated group of pa- 
tients it was noted® that children who died 
within 3 weeks after the onset of the disease 
rarely showed evidence of hydrocephalus. 
This is understandable when it is recalled 
that the condition is a diffuse one, best classi- 
fied as a meningoencephalitis. As the disease 
progresses, vascular changes occur and may 
result in varying degrees of cerebral atrophy. 
Fibrin is deposited and gradually replaced 
by fibrous tissue. A critical area in the cere- 
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brospinal fluid pathway is that of the basilar 
cisterns at the tentorial aperture. Fine tissue 
septae traverse the spaces and they are read- 
ily occluded by fibrin deposits. Clinically the 
situation is manifested by increasing irrita- 
bility and lethargy. Spinal fluid studies show 
increased pressure and the obstruction can 
be demonstrated by air studies. Varying de- 
grees of hydrocephalus develop. Spontaneous 
arrest of the hydrocephalus may occur; the 
reason for this is not clear. Theoretically, it 
should be possible to reverse the obstruction 
in the fibrinous stage. However, in spite of 
the use of enzymes and tuberculin intra- 
thecally and corticosteroids intramuscularly 
and intravenously, in 2 cases, in addition to 
antimicrobial therapy, there was failure to 
reverse basilar obstruction. In one case, a less 
frequent obstruction occurred at the foram- 
ina of exit from the fourth ventricle and 
release of the obstruction followed the use 
of pancreatic dornase. 

The clinical course and results of special 
examinations of each survivor were scruti- 
nized in order to determine retrospectively 
which might have helped in predicting the 
prognosis of the individual patient. 

About 20 per cent of the survivors had 
symptoms and signs early in the course of 
their meningitis which emphasized involve- 
ment of the cerebrum; sometimes there were 
no symptoms of meningeal involvement. In 
some these symptoms disappeared during the 
first weeks of illness and these children have 
no evidence of brain damage, whereas those 
in whom symptoms of extreme restlessness or 
weakness, athetoid movements, marked 
tremor, slurred speech, grimacing, chewing, 
disturbances of vision, and other signs of en- 
cephalitis persisted for weeks or months have 
shown evidence of brain damage in behavior 
difficulties, late development of convulsions, 
or late mental deterioration. 

Convulsions occurred at some time in 20 
per cent of the patients who survived. Those 
associated with drug administration had no 
sequelae. Of the 8 children who had convul- 
sions at onset only 2 had later seizures after 
apparent recovery from the meningitis. 
Three of the 5 who had their first convul- 
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sions (not associated with antimicrobial 
therapy) later in the course of meningitis 
developed epilepsy. All of the 5 patients who 
had seizures after discharge and apparent re- 
covery from tuberculous meningitis had had 
previous convulsions. Four of them had per- 
sistent abnormal electroencephalograms; in 
one the EEG remained normal for 2 years 
and since then has been abnormal. The oc- 
currence of one or more convulsions there- 
fore seems to increase the likelihood of per- 
manent damage, especially if the EEG re- 
mains abnormal. One infant who had only 
one convulsion at the very onset of her men- 
ingitis but whose EEG’s continued abnormal 
had no further seizures until three years later 
when she developed severe epilepsy. 

Persistently abnormal EEG’s during the 
course of meningitis and later apparently 
generally indicate a poor prognosis, even in 
the survivors who have not had convulsions. 
Of the 8 children who have never had a 
normal reading only one older girl is not 
handicapped in any way and is doing well 
in high school. There were only 2 instances 
in which after a normal EEG had been re- 
corded later persistent abnormal records 
were obtained. Whenever possible prognosis 
should be predicated only on a series of elec- 
troencephalograms. 

In general, a normal pneumoencephalo- 
gram early in the course of meningitis was 
related to a good prognosis. Obstruction at 
the basilar cisterns indicated a poor progno- 
sis with progressive hydrocephalus or, at 
best, spontaneous arrest of the hydrocepha- 
lus. 

The development of calcifications in roent- 
genograms of the skulls of survivors of tuber- 
culous meningitis has been discussed by 
Lorber’® and others. Calcifications have ap- 
peared to date in almost half of the sur- 
vivors of the treated Bellevue Hospital series. 
The area of calcification is in general much 
smaller than in Lorber’s cases and in only 
3 instances was a minute calcification seen in 
the brain substance. The remaining calcifica- 
tions were in the area of the basal cisterns 
and probably due to healing of caseous exu- 
date. In this series there is certainly no rela- 
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tion between the presence or absence of :»- 
sidual calcification and prognosis. 

The fallacy of relying on single psycl.- 
metric evaluations in the estimation of pro :- 
nosis is best illustrated by the results of serial 
psychometric examinations in the survivirs 
of tuberculous meningitis. Repeatedly, an «s- 
sessment of mental retardation was made le- 
cause of the finding of a low intelligence 
quotient in a child convalescing from menin- 
gitis who later showed at least average in- 
telligence. One child’s intelligence quotient a 
year after onset of her illness was 67 and 
rose in successive examinations to 115 three 
years later and has remained at that level. 
Conversely a few have deteriorated. One in- 
fant who survived meningitis was apparently 
very bright but was deaf and showed evi- 
dence of brain damage by behavior diffi- 
culties. At the age of 6 his I.Q. was still in 
the superior range but eventually remained 
stabilized in the borderline area. The prog- 
nosis of mental capacity should therefore 
never be dogmatically determined during 
early convalescence but only after prolonged 
observation and repeated examinations. 

The group of survivors who have been 
presented after a follow-up period of 4 to 
13 years were all treated before June, 1956; 
none have had the benefit of steroid therapy. 
Two thirds of them received streptomycin 
by the intrathecal route and many of these 
have loss of auditory and vestibular function. 
Yet it is amazing that 40 of the 50 survivors 
are leading fairly normal lives and making 
good family and school adjustments, in many 
cases after long periods of observation and of 
rehabilitation procedures. 


CONCLUSIONS 


1. In 241 patients with tuberculous met- 
ingitis the dominant early symptoms we': 
fever, vomiting, and apathy. 

2. In the 74 treated cases the survival raic 
could be directly correlated with the stave 
of the disease at onset of therapy. 

3. Tuberculosis should always be suspecte | 
as the cause of fever and other general sym} - 
toms beginning during convalescence fro: 
measles. 
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4. Symptoms of upper respiratory infec- 
tion frequently obscured early tuberculous 
meningitis. 

5. A history of contact, a positive tuber- 
culin reaction, and roentgenographic evi- 
dence of pulmonary tuberculosis were im- 
portant factors in diagnosis. 

6. In the differential diagnosis of children 
with signs of neurological origin a chest x- 
ray should be obtained. 

7. A tentative diagnosis can be made in 
practically every case by examination of the 
cerebrospinal fluid. 

8. Treatment should not await bacterio- 
logic confirmation. 

9. Serial lumbar punctures should be per- 
formed to evaluate the course of the disease. 

10. In survivors, an ultimate prognosis 
can be estimated only after prolonged ob- 
servation and evaluation of electroenceph- 
alographic and psychometric studies. 
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TEXAS 


HOUSTON, 


Tue clinical behavior of neonates whose 
umbilical cords continued to pulsate for 
prolonged periods after birth has been de- 
scribed in a recent publication.’ Ninety-three 
per cent (38 of 41) of these infants had 
some degree of difficulty in adaption to ex- 
trauterine life. The source of distress in the 
minority appeared to be “intrinsic”’} or 
within the infant himself. In the majority, 
however, the source of distress was felt to be 
extrinsict to the infant, originating in a 
disturbed intrauterine environment. The 
symptomatology of the majority developed 
in an orderly sequence, and was considered 
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tSeveral authors* ‘ have used the terms “intrinsic’’ and 
‘extrinsic’ in classifications of causes of perinatal infant 
morbidity and mortality. Intrinsic disease, as used in 
this paper, is an entity existing within the infant him- 
self and capable of producing symptomatology afte: 
birth (anemia, infection, congenital anomalies, etc.). 
Extrinsic disease here refers to disturbances arising 

in response to adverse intrauterine influences which 
terminate with delivery (asphyxia, drug effect, effects 
of disturbed maternal physiology, etc.). 
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to represent a recovery process as the infant 
overcame the depressive effects of prior 
asphyxia and/or the depressive effects of 
drugs administered to the mother. The total! 
symptomatology was termed transitional 
distress. 

Since 4 of the 41 infants with prolonged 
umbilical cord pulsations were infants of 
diabetic mothers, it became of interest to 
compare the symptomatology of consecutive 
liveborn infants of diabetic mothers with the 
symptomatology previously described in in- 
fants with pulsating cords. This paper in- 
cludes the description of the clinical behavio: 
of 28 infants of diabetic mothers togethe: 
with a comparison of the symptomatolog\ 
in the distressed infants with the symptoma- 
tology previously described transitiona 
distress. A discussion of the pathogenesis ©: 
early distress and a follow-up report on thes: 
patients are also presented. 


SUBJECTS AND METHODS 


The infants included in this study are con 
secutive liveborn infants of diabetic mother 
delivered on the clinic services of Jefferso: 
Davis and Hermann Hospitals over a 2 yea 
period (23 cases), and infants seen by on: 
of the authors in a private pediatric practic 
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over the same period of time (7 cases). The 
infants were kept under close physician sur- 
veillance during their hospital stay. 

Two infants had congenital malformations 
intrinsic disease). They have been excluded 
irom this study because of possible relation- 
ships between the malformations and their 
symptomatology. 


RESULTS 


Clinical behavior of infants. The 28 in- 
fants described here had no evidences of 
intrinsic disease on physical examination 
(Table I). Seven had no difficulty with the 
onset of respiration at birth and no difficul- 
ties were observed during the period of hos- 
pital stay (Group A). Five had transient and 
variable symptoms without a definite clini- 
cal pattern (Group B). Sixteen infants had 
a sequence of cardiopulmonary and neuro- 
logical distress (Group C). 

The transient signs observed in the 5 in- 
fants of Group B varied in age at onset 
(birth to 48 hours) and in duration. These 
disturbances were: poor condition at birth 
(1), cyanosis (2), visible cardiac thrust (1), 
transient cardiac murmur (2), tachycardia 
(1), mild clinical jaundice (2), hyperactivity 
(1), and prolonged pulsations of the umbili- 
cal cord (2). In the latter cases the cord 
continued to pulsate for 1 hour and 10 min- 
utes, and for 1 hour and 45 minutes, respec- 
tively. 

The cardiopulmonary and _ neurological 
symptoms of the 16 infants of Group C be- 
gan close to the time of birth (Table II). 
Abnormal findings were apparent at birth 
in 5 infants, and abnormalities developed 


Table I. Grouping of infants of diabetic 
mothers according to symptoms observed 
infants with intrinsic disease excluded ) 


Group A No observed distress 7 cases 
Group Transient symptomatology 

without definite clinical 

pattern 5 cases 
Group C_ Transitional distress (car- 

diopulmonary and neuro- 

logical distress) 16 cases 
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during the first hour of life in 10 infants. 
The latest time of onset of distress in this 
group was | hour and 45 minutes following 
delivery. The duration of distress ranged 
from 4 hours to 11 days, with an average 
duration of 98 hours. 
Although the clinical manifestations 
shown by infants of Group C (Table II) 
were both cardiopulmonary and neurologi- 
cal, they were of equal prominence in only 
8 of the 16. In the remaining 8 infants, car- 
diopulmonary symptoms dominated in 3, 
and neurological symptoms dominated in 5. 
The signs and symptoms of both cardiopul- 
monary and neurological distress developed 
in an orderly sequence of 3 phases (Table 
III). The direction of symptomatology al- 
tered as the infant appeared to improve or to 
deteriorate clinically. With clinical improve- 
ment, the symptomatology progressed from 
that of Phase 3 to Phase 2 to Phase 1. With 
clinical deterioration, the order was reversed 
(Phase 1 to 2 to 3). 
The symptoms of the 16 patients of Group 
C developed in phases as described below. 
(The cardiopulmonary and _ neurological 
symptoms are also outlined in Table III; the 
rationale for the numbering and order of 
the phases is discussed in the legend.) 
Phase 3. 
Cardiopulmonary. In the portion of Phase 
3 corresponding to the deepest depression, 
respiration was gasping and slow. With im- 
provement, respiration became labored with 
grunting and finally progressed to a more 
rapid rate with or without retractions. At 
the same time the heart rate changed from 
a bradycardia to a norma! rate with loud, 
clear sounds. The second pulmonic sound 
was often accentuated. 
Neurological. Throughout Phase 3, the 
infant’s activity was diminished to absent. 
The reflexes (Moro, suck, withdrawal, grasp, 
etc.) were diminished, and the muscle tone 
was poor. Parasympathetic effects predom- 
inated. 
Phase 2. 
Cardiopulmonary. With the onset of Phase 
2, the respiratory rate continued to increase 
and respirations became shallow with inter- 
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Table II. Transitional distress in infants of diabetic mothers (Group C): duration 


of distress and complications 


December 1960 


\Gesta-| Birth | Condi-| Age at 
tion | weight tion onset of | Duration | Duration Total 
Name |(wk.)| (grams) \at birth| distress phase 3 | phase 2 | duration Complications 
Predominant cardiopulmonary symptomatology 
F.C. 36 2,410 Good 10 min. 24 hr. 40 hr. 64 hr. Jaundice 
Bilirubin 21.8 mg. %* 
2A 28 1,106 Good 15 min. 54 hr. 36 hr. 90 hr. Vomiting 
Apnea 
Death 
R. W. 36 4,281 Good 105 min. 0 30 hr. 30 hr. Jaundice 


Predominant neurological symptomatology 


A. C. 39 4,013 Fair Birth 8 hr. 
R. J. 36 3,005 Poor Birth 7 hr. 
L.. V. 37 3,133. Good 20 min. 8 hr. 
L. J. 40 3.015 Poor Birth 0 
4 40 3,770 Poor Birth 0 


Cardiopulmonary 
re 37 2.353 Good 15 min. 24 hr. 


W.R. 36 4,748 Good 8 min. 8 hr. 


and neurological symptomatology of equal prominence 


Bilirubin 8.2 mg. % 


Congestive failure 

Vomiting 

Seizures 

Jaundice, bilirubin 16.6 
mg. Yo* 

Atelectasis 

Vomiting 

Apnea 

Jaundice, bilirubin 17.7 
mg. %* 

Jaundice 

Bilirubin 16.6 mg. %* 

6 da. 6 da. Mild clinical jaundice 

11 da. 11 da. None 


8 da. 8 da. 


9 da. 9 da. 


52 hr. 60 hr. 


Jaundice, bilirubin 15.7 
mg. % 
Cord hemorrhage 


Jaundice, bilirubin 16.1 


4 da. 5 da. 
88 hr. 96 hr. 


mg. %* 
G. L. 32 1,346 Good 30 min. 1 hr. 7 da. 7 da. Apnea 
Seizures 
Jaundice, bilirubin 16.7 
mg. %* 
G.J 35 2,722 Good 30 min. 0 6 da. 6 da. Left-sided twitching 
ya 4 34 3,459 Good 60 min. 1% hr. 16 hr. 17% hr.~ Mild clinical jaundice 
W.G. 39 3,246 Poor Birth 2% hr. 5% hr. 8 hr. None 
B.S 40 3.586 Good 60 min. 4 hr. 0 4 hr. None 
H.R 37 3.515 Good 30 min. 0 5% hr. 5% hr. None 


*Exchange blood tranfusion. 


mittent retractions. In infants whose symp- 
tomatology was predominantly cardiopul- 
monary, the breathing was regular. In in- 
fants with predominant neurological symp- 
tomatology, the regularity of respiration was 
frequently disturbed by outbursts of activity, 
diaphragmatic tremors, or seizures. Under 
these conditions the one-minute respiratory 
rate was not constantly increased. 

In lower Phase 2 the heart rate was 


increased. Throughout the remainder of this 
phase, the heart rate was normal. 
Neurological. With the onset of Phase 2. 
a sudden increase in activity occurred. Re- 
flex responses improved, and the infant 
opened his eyes. Chewing and smacking 
movements of the lips became evident. Thes« 
were the only neurological manifestation: 
of Phase 2 observed in a portion of th 
infants with predominant cardiopulmonary 
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symptoms, but in the remainder and in in- 
fants with predominant neurological symp- 
toms, the manifestations were as follows: 
The infant’s facial expression became over- 
alert, staring, and/or anxious. Hyperactivity 
and tremors were prominent. The infant 
then either progressed directly to Phase 1, or 
developed the exaggerated reflexes and in- 
creased tonus of upper Phase 2. Throughout 
Phase 2, the predominant autonomic activity 
was sympathetic. 

Phase 1. 

Cardiopulmonary. The transition from 
Phase 2 to Phase 1 was less marked than the 
onset of Phase 2. Respiratory and cardiac 
activity gradually assumed the lability char- 
acteristic of the neonate. 

Neurological. In this phase, activity and 
neurological behavior approached the nor- 
mal. The infant’s responses (including auto- 
nomic nervous system manifestations) varied 
with stimuli (see Appendix for illustrative 
case summary). 

Eleven of the 16 infants of Group C had 
clinical patterns characteristic of Phase 3, 
and 15 had patterns characteristic of Phase 
2. The direction of the clinical pattern was 
not uniform. In 10 patients the direction was 
toward clinical deteriaration followed by im- 
provement (Phases 1 to 2 to 3 to 2 to 1, 
Phases 1 to 3 to 1, Phases 1 to 2 to 1). In 5, 
the direction was solely one of improvement 
(Phases 3 to 2 to 1, Phases 2 to 1). In the 
remaining infant the clinical direction was 
Phases 1 to 3 to 2. This infant (T.O.) died 
following a prolonged period of apnea dur- 
ing the course of Phase 2. 

Complications occurred in 12 of the 16 
infants of Group C during the period of im- 
mediate distress. Complications occurring 
during Phase 3 were atelectasis (1), and 
congestive failure (1); during Phase 2, cord 
hemorrhage (1), vomiting (3), apnea (3), 
seizures (3), and jaundice (8); and during 
Phase 1, jaundice (2). Two infants of Group 
B had mild clinical jaundice (less than 9.0 
mg. per cent total bilirubin). No complica- 
tions occurred in infants of Group A. 

The character and sequence of the symp- 
tomatology and the type and timing of com- 
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plications observed in the infants of Group 
C are similar to those described in infants 
with prolonged pulsations of the umbilical 
cord and termed transitional distress (Table 
III). Because of these similarities, the dis- 
turbances of transition observed in these in- 
fants of diabetic mothers may also be con- 
sidered to represent transitional distress. 

There were differences in the two groups 
of infants with transitional distress, however, 
which were not differences in type or se- 
quence of symptomatology, but differences in 
the infant’s condition at birth and in the 
total duration of distress. Whereas the con- 
dition of one half of the infants with pro- 
longed umbilical cord pulsations was rated 
as “poor” at birth, 11 of the 16 infants of 
diabetic mothers included in Group C were 
considered to be in good condition at birth. 
In addition, the average duration of transi- 
tional distress (Phase 3 and Phase 2) in the 
15 surviving infants of diabetic mothers was 
longer (98 hours) than the average duration 
of transitional distress in the previously re- 
ported group of infants with prolonged um- 
bilical cord pulsations (44 hours). 

The signs and symptoms observed in in- 
fants of Group C were duplicated .in infants 
of Group B, but the symptomatology of 
Group B infants was not continuous and 
followed no definite clinical pattern. 

There were 2 deaths in this series, both in 
Group C. The first infant (T. O.) died 
during transitional distress as described 
above. A second infant (G. L.) succumbed 
to a hospital-acquired infection after ap- 
parent recovery from the immediate post- 
natal distress. 

Fetal distress. Evidence of fetal distress 
was present in 9 of 28 cases (1 of 7 in Group 
A, 3 of 5 in Group B, and 5 of 16 in Group 
C). These signs included: meconium stain- 
ing of the amniotic fluid (3), bradycardia or 
irregularity of the fetal heart tones (4), and 
decreased fetal activity (4). Only 1 of the 9 
infants with evidence of fetal distress had an 
uneventful neonatal period. 

Antepartum and intrapartum factors. 

Complications. The mothers of these in- 
fants were all known to have diabetes. The 
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severity of diabetes in the mothers has been 
designated in accordance with White’s classi- 
fication.’ The majority of mothers of well 
infants (5 of 7) were classified as Class A 
and B diabetics, whereas the majority of the 
mothers of infants with transient sympto- 
matology (3 of 5), and transitional distress 
(11 of 16) were in Classes C and D (Table 
IV). 

Hydramnios occurred in only one of the 
mothers of Group A infants (Table V). Two 
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of 5 mothers of Group B infants and half o! 
the mothers of Group C infants had hydram- 
nios. Maternal toxemia occurred equally in 
the three groups. A combination of toxemi: 
and hydramnios was present in 3 of th: 
mothers of Group C infants. 

Antepartum complications in addition to 
diabetes were numerous in all groups (Tabl 
VI). Intrapartum complications were less 
frequent but occurred in all three groups 
Only 1 mother in the study had neither ante- 


Table III. The symptomatology and complications of transitional distress* 


The symptomatology of “transitional distress” of the neonate 


Complications seen 
during the course of 


Cardiopulmonary 


Neurological 


transitional distress 


Phase 1 


Normally labile or periodic breathing 


Physiologic lability of heart rate 


Phase 2 


Normal activity 


Normal reflexes Jaundice 


Sympathetic effects 


Upper 


Jaundice 


Reflexes exaggerated 
Increased tonus 


Irregular respiration Lower 
Hyperactivity and tremors 
Abdominal distention 


Decreasing respiratory rate 


Transient increase in heart rate 
Rapid regular respiration 


Seizures and/or apnea 


Vomiting 


Chewing and smacking 
Open eyes, anxious expression, Cord hemorrhage 


Visible peristalsis, left to right 


Phase 3 


Parasympathetic effects 


Respiration—increased rate, moderately 


Clear loud heart sounds 
Normal heart rate 
Grunting, labored respiration 


Gasping respiration 


Slow heart rate 
Apnea neonatorum 


Poor response to stimulation 


Diminished reflexes 
labored Inactivity 


Congestive failure 


Absent reflexes 

Cyanosis Ileus 

Hypotonus 

Unresponsive to stimulation 


Atelectasis 


Improvement? 


Deterioration| 


*This outline represents the modification of a previously published table.t| The symptomatology has been divided into phase 
under two main groupings, cardiopulmonary and neurological, and the complications developing during each phase of transi 
tional distress have been listed. Since the clinical behavior of infants with transitional distress has been previously compare: 
with the behavior of patients recovering from anesthetic or anoxic depression, the numerical designation of the phases is i: 
keeping with the order generally used to describe the stages of anesthetic or anoxic depression. The highest number (Pha» 
3) is given to the phase corresponding to the stage of deepest depression. 

The Neurological Phase 2 has been divided into lower and upper. Lower Phase 2 includes the early neurological symp 
toms of recovery, the symptoms which are more commonly evident. Upper Phase 2 includes the exaggerated neurologica 


symptoms which may follow Lower Phase 2 symptomatology. 
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Table IV. Maternal diabetic status 


Maternal 
diabetic 
Num- status* 
ber A Cc 
of in-| and | and 
fants| B D 
Group A infants, no observed 
distress 7 5 2 
Group B infants, transient 
symptomatology without a 
definitie clinical pattern 5 2 3 


Group C infants, 
transitional distress 16 5 11 


*Classification of White.?* 


partum nor intrapartum difficulties. It is of 
interest however, that her diabetes was classi- 
fied as severe (Class D), and that her infant 
had a prolonged course of transitional dis- 
tress (see Appendix). 

Length of gestation. The median gestation 
period was essentially the same in all three 
groups (36 to 37 weeks). The range was 
36 to 40 weeks in Group A, 35 to 40 weeks 
in Group B, and 28 to 40 weeks in Group C. 

In Fig. 1, the incidence of transitional dis- 
tress and mortality are plotted according to 
the gestational age. The relative number of 
infants developing transitional distress was 
approximately the same in those delivered at 
35 to 37 weeks as it was in those delivered 
at 38 to 40 weeks. However, the 3 infants 
with gestational age of 34 weeks or less all 
exhibited transitional distress. 

Birth weights of the infants ranged from 
1,106 to 4,748 grams. The median weights 
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in Groups A, B, and C are essentially the 
same (3,147; 3,281; and 3,149 grams, re- 
spectively). Included in Group C, however, 
are 2 infants with very low birth weights, 
one of 1,106 grams (28 weeks) and the other 
1,346 grams (32 weeks). These are the 2 in- 
fants of the series who died. 

Mode of delivery. Ten infants were de- 
livered vaginally and 18 by cesarean section. 
Transitional distress occurred in 5 of the 10 
infants delivered vaginally and in 11 of the 
18 infants delivered by cesarean section. 

Follow-up. Of the 28 infants described in 
this report, 21 have been followed for pe- 
riods ranging from 9 to 22 months at the 
time of this writing. Two died during the 
neonatal period and 5 have been lost to 
study (Table VII). Of the 21 infants avail- 
able for follow-up, 16 appear to be normal, 
and 5 have evidences of abnormality on neu- 
rological examination. These include: de- 
velopmental retardation, persistence of tem- 
porary reflexes, hypertonicity of both lower 
extremities, and massive spasms. The 5 in- 
fants with possible neurological sequelae, as 
well as the 2 who died, had transitional dis- 
tress. 

Two infants with congenital malforma- 
tions are also being followed. One infant has 
a dextrocardia and severe growth retarda- 
tion. The other infant has microcephaly and 
congenital heart disease in association with 
growth and developmental retardation. 


DISCUSSION 


The early neonatal period of infants of 
diabetic mothers is frequently complicated 


Table V. Incidence of hydramnios and toxemia 


Maternal status 


Hydramnios 
Number of and 
infants Hvdramnios Toxemia toxemia 
Group A infants, no observed distress 7 1 3 0 
Group B infants, transient symptomatology 
without a definite clinical pattern 5 2 2 0 
Group C infants, transitional distress 16 8 6 3 
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CJ Number of Patients 
Tronsitional Distress 
Mortality 


T 


Number of Patients 
wo 


28- 34 35-37 38-40 


Gestional Age in Weeks 


Fig. 1. Incidence of transitional distress and mor- 
tality related to gestational age. 


by respiratory distress and disturbed activ- 
ity.°"* Of the 28 infants of diabetic mothers 
described in this paper, 7 appeared well dur- 
ing the early neonatal period, 5 infants had 
transient symptoms, and 16 (57 per cent) 
had an orderly sequence of cardiopulmonary 
and neurological These 
signs and symptoms and their sequence are 
similar to the signs and symptoms and to 


symptomatology. 


diabetes 


Table VI. Mothers with antepartum and intrapartum complications in addition to 
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the sequence of transitional distress as pre 
viously described.' However, the duration o 
transitional distress in infants of diabeti 
mothers was more than twice as long as th: 
duration of transitional distress described ip 
infants with prolonged postnatal umbilica 
cord pulsations. 

The signs and symptoms of transitiona 
distress developed in three phases (Tabl 
III). With clinical improvement, the infan: 
progressed from Phase 3 to Phase 2 to Phase 
1, and in the opposite sequence with deteri- 
oration. 

A relationship between the severity of ma- 
ternal diabetic status and perinatal mortality 
has been well documented.* '* In the 
present study a similar relationship appears 
to exist between the severity of maternal dia- 
betes (White's classification)*® and the pres- 
ence of distress in the neonate. The man- 
ner in which the severity of maternal dia- 
betes affects the outcome of the infant is, 


however, not clear. A number of auth- 


ors® * * 3° have suggested that the symp- 
toms seen in infants of diabetic mothers are 


Number of 


Maternal complications 


| Antepartum or 


Group A infants, no observed distress 


Group B infants, transient symptomatology 
without a definite clinical pattern 


Group C infants, transitional distress 


infants Antepartum | Intrapartum | intrapartum 
7 7 2 7 
5 5 3 5 
16 14* 6 15 


*One mother without antepartum complications was delivered of a 28 week premature infant. 


Table VII. Postnatal course; observations ranged from 9 to 22 months 


Lost 


| Number Normal Neurological | Neonatal 
of infants | at present |abnormalities| deaths to study 
Group A infants, no observed distress 7 5 0 0 2 
Group B infants, transient symptomatology ‘ 
without a definite clinical pattern 5 3 0 0 2 
16 5 2 1 


Group C infants, transitional distress 


Total 
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secondary to a prolonged period of inade- 
quate placental circulation and/or a period 
of intrauterine hypoxia. Berglund and Zet- 
terstrom,’® MacKay,'* Walker,’* and Kaiser 
and Goodlin,’” have found a decreased oxy- 
ren saturation in the umbilical cord bloods 
f infants born to diabetic mothers. In addi- 
tion, Kaiser and Goodlin'® found a marked 
decrease in pH and an increase in carbon 
dioxide tension in umbilical cord blood. 
Similar biochemical disturbances in the cord 
blood of fetuses and in the circulating blood 
of infants on delivery have been related to 
asphyxia in utero by James and co-workers.*" 
Since Kaiser and Goodlin’® found that the 
pH and pCO, in the fetus did not corre- 
spond to the pH and pCO, in the mother, 
they postulated the existence of a placental 
lesion. Anatomic findings in the placenta, al- 
though suggestive,*' have been inconclusive 
in this regard. 

In a previous publication’ the signs and 
symptoms of transitional distress were found 
to resemble the symptomatology observed in 
older patients recovering from anoxic or an- 
esthetic depressions. Because of this clinical 
similarity, as well as the high percentage of 
maternal antepartum and intrapartum com- 
plications, the high incidence of fetal distress 
prior to delivery, the high incidence of dif- 
ficulty witih onset of respiration, and the 
early onset of distress (in infants with pro- 
longed postnatal umbilical cord pulsations), 
it was postulated that transitional distress 
represented a recovery of the neuraxis subse- 
quent to a depression or drug effect originat- 
ing in an abnormal intrauterine environ- 
ment. 

In the current study, the single common 
factor in all cases was the presence of ma- 
ternal diabetes. Neonatal morbidity tended 
to occur more frequently in infants born to 
mothers with a more severe maternal dia- 
betic state (Table IV). In addition to dia- 
betes, many maternal antepartum and intra- 
partum complications developed. The pres- 
ence of these complications was responsible 
‘or numerous medications and procedures in 
the obstetrical management. It is possible 
that distress in these infants reflects not only 


oo 
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the severity of the maternal diabetes, but 
also the superimposed effects of the compli- 
cations, medications, and procedures. 

The incidence of hydramnios and toxe- 
mia is high in this study, as has been pre- 
viously noted in diabetic pregnancies.**** 
Hydramnios was more frequent in mothers 
of distressed than in mothers of nondis- 
tressed infants, but toxemia appeared to 
have no relationship to neonatal morbidity. 

The distressed infants had essentially the 
same median weight and gestational age as 
nondistressed neonates, although 2 small pre- 
mature infants are included in the distressed 
group. The method of delivery did not ap- 
pear to be a major factor in morbidity, as 
50 per cent of the infants delivered by the 
vaginal route and 61 per cent of those de- 
livered by cesarean section had transitional 
distress. 

The majority of the infants of diabetic 
mothers appeared to be in good condition at 
birth. Of the 16 infants who developed tran- 
sitional distress, 5 required resuscitation and 
had abnormal symptomatology extending 
from birth. In the remaining 11, abnormal 
symptoms appeared between 10 and 105 
minutes of life. The majority of infants with 
transitional distress did not have prolonged 
pulsations of the umbilical cord. Cord pul- 
sations were noted in 2 of the infants with 
transient symptomatology. Four infants in 
Group C had prolonged umbilical cord pul- 
sations during Phase 3. 

A group of complications have been pre- 
viously noted to occur during the phases of 
transitional distress (Table III). In the in- 
fants of diabetic mothers, the complications 
noted during Phase 3 were atelectasis and 
congestive failure. In Phase 2, the complica- 
tions were cord hemorrhage, vomiting, 
apnea, seizures, and jaundice. 

Jaundice of varying degrees occurred in 12 
of the patients. In 7 patients the total bili- 
rubin levels exceeded 15 mg. per cent during 
the early neonatal period. With two excep- 
tions, the height of the bilirubin concentra- 
tion was related to the duration of Phase 3. 
The duration of Phase 3 ranged from 7 to 24 
hours in 6 of the 7 infants with significantly 
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elevated bilirubin levels. In the seventh in- 
fant (1,346 grams) Phase 3 lasted only 1 
hour, but jaundice appeared during Phase 
2. An additional infant, in whom Phase 3 
was longer than 7 hours, was the only one 
who died during the period of distress. This 
small premature infant (1,106 grams) died 
following repeated apneic attacks in Phase 
2, without clinical evidence of jaundice. 

In many respects, which include severity 
and duration of maternal diabetes and oc- 
currence of hydramnios, the mothers of in- 
fants included in Group B (transient symp- 
tomatology without a definite clinical pat- 
tern) closely resemble the mothers of in- 
fants of Group C (transitional distress). The 
infants with transient symptomatology 
showed some of the signs of transitional dis- 
tress, but the process was not noted to be 
continuous. It is possible that infants exhib- 
iting transient symptomatology had a milder 
form of transitional distress. 

The management of infants during transi- 
tional distress was essentially the same as 
outlined in a previous report' and was de- 
pendent on close infant surveillance. Han- 
dling was noted to be frequently followed by 
temporary reversal of recovery. Oxygen was 
used liberally in Phase 3, and was contin- 
ued in decreasing concentrations until cya- 
nosis disappeared. Glucose solution (5 per 
cent dextrose in water) was given intrave- 
nously in selected cases during Phase 3, and 
during upper Phase 2 when symptoms of 
neural hyperexcitability were exaggerated. 
Oral feedings were withheld during Phase 3 
and upper Phase 2, but administered with 
caution during lower Phase 2. Sedation of 
infants exhibiting exaggeration of neural 
symptoms of upper Phase 2 was employed in 
4 cases. 

Five of the 28 infants without congenital 
anomalies have shown evidence of neurologi- 
cal abnormalities at 9 to 22 months of age. 
These 5 infants had signs and symptoms of 


transitional distress in the early neonatal 
period. Retrospective °° have shown 
the incidence of diabetes to be higher in 
mothers of infants with cerebral palsy (0.8 
to 20 per cent) than the incidence of dia- 
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betes in an unselected obstetrical population 
(0.1 per cent). The high incidence of neu- 
rological variations evident in our patients 
at the present time will require continued 
follow-up for a true evaluation. However, 
the present study indicates that the effects 
of maternal diabetes on the infant may be 
important not only in the immediate neo- 
natal period, but may have implications for 
the future development of the child. 


SUMMARY 


1. The clinical behavior of 28 consecutive 
liveborn infants of diabetic mothers has been 
described. Two additional infants born dur- 
ing the study period were excluded because 
of the presence of congenital anomalies. 

2. The patients were divided into three 
groups on the basis of symptomatology: 

Group A No observed distress, 7 cases 

Group B Transient symptomatology 
without definite clinical pat- 
tern, 5 cases 

Group C Transitional distress (cardio- 
pulmonary and _ neurological 
distress), 16 cases 

3. The symptomatology shown by the 
Group C infants occurred in an orderly and 
predictable sequence. The type of sympto- 
matology, the sequence, and the complica- 
tions were found to be similar to those 
previously described in infants with pro- 
longed umbilical cord pulsations and termed 
transitional distress. It was concluded that 
the cardiopulmonary and neurological symp- 
toms of infants of diabetic mothers may also 
be termed transitional distress. 

4. Transitional distress in infants of dia- 
betic mothers differed from transitional 
distress in infants with prolonged umbilical 
cord pulsations in two respects: the duration 
of distress was longer, and more of the 
infants were rated as “good” at birth. 

5. Transitional distress may occur with or 
without prolonged pulsations of the umbili- 
cal cord. Only 4 infants in Group C had 

pulsations of the cord. . 

6. The severity of maternal diabetes ap- 
peared to be the most important factor 
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related to the presence of distress in the 
infant. 

7. Possible explanations for distress in the 
infant are discussed. It is suggested that the 
symptomatology may represent the adverse 
effects of a severe maternal state together 
with the superimposed effects of antepartum 
and intrapartum complications, medications, 
and obstetrical procedures. 

8. The prolonged duration of sympto- 
matology in infants of diabetic mothers re- 
ported here may be related to a longer 
exposure of the infant to an abnormal 
intrauterine environment. 

9. Two of the 28 infants died in the early 
neonatal period. The neurological follow-up 
examinations of 5 of the surviving infants 
were not considered to be within normal 
limits for their ages (9 to 22 months). 


APPENDIX 


Case report (Fig. 2). T. P., a 2,353 gram 
white female, was born to a 23-year-old 
primigravid, diabetic mother (Class D), at 
37. weeks’ gestation. Diabetic control was 
good throughout pregnancy; and, aside from 
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the severity of the diabetic status, the ante- 
partum period was uneventful. The infant 
was delivered by cesarean section under 
spinal anesthesia. The Apgar score** was 8; 
and excessive mucus was repeatedly suc- 
tioned from the pharynx. Six cubic centi- 
meters of fluid and air were obtained by 
gastric intubation. The infant was placed 
in oxygen. She was edematous with puffy 
cheeks and had the classical appearance 
of an infant of a diabetic mother. At 15 
minutes of age, the respiratory rate was 40 
per minute. Expiration was accompanied by 
an audible grunt. The chest expansion was 
symmetrical. The heart rate was 148. The 
umbilical cord was noted to be pulsating at 
| hour after birth and to have minimal oozing 
at 1 hour and 15 minutes. Visible peristaltic 
waves were observed at | hour. 

During the first 24 hours, the respiratory 
rate remained between 50 and 80 per min- 
ute, and respiration was labored and grunt- 
ing. The heart rate ranged between 130 and 
160 per minute. The infant was quiet and 
inactive. In an oxygen atmosphere of 60 to 
70 per cent the color remained good with the 
exception of peripheral cyanosis. 


TP 
2353 GRAMS 


QUIET RESPIRATION —— - - - > 


12 


24 
HOURS 


Fig. 2. The clinical course of a 2,353 gram female infant born to a 23-year-old 
primipara, a Class D diabetic, at 37 weeks’ gestation. 
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At 25 hours, the respiratory rate increased 
and remained elevated for the ensuing 12 
hours. Respiration was shallow and irregular, 
and subcostal retractions were less marked. 
A roentgenogram of the chest at this time 
showed diffuse granularity involving all por- 
tions of the lungs. At 32 hours, the infant 
appeared more alert and the eyes were 
open. Chewing and sucking movements of 
the lips were present. Occasional rapid, 
brief, and bilateral extensor movements of 
the extremities were noted. An intravenous 
infusion of 5 per cent glucose in water was 
begun. 

At 38 hours, the infant became hyper- 
active. Extensor movements of the extremi- 
ties were accompanied by minimal arching 
of the back and retraction of the head. 
These movements were neither periodic nor 
accompanied by a change in color. Sedation 
was begun. At 48 hours, the hyperactivity 
began to diminish and jaundice of a mild 
degree was noted for the first time. During 
the third day the respiratory rate gradually 
decreased and activity became that of the 
normal neonate. The infant became progres- 
sively jaundiced with the total bilirubin 
concentration reaching 15.7 mg. per cent on 
the fifth day of life. The respiratory rate 
approached normal on the sixth day, and 
oxygen was discontinued. Oral feedings were 
begun on the seventh day. The course, 
thereafter, was uneventful. A repeat chest 
film on the eleventh day was interpreted as 
normal. Neurological and developmental 
examinations at 9 months of age revealed no 
abnormalities. 


We acknowledge with appreciation the assist- 
ance of Dr. Donald M. Paton, Dr. Robert S. 
Radding, and the nursing staffs of the nurseries 
at Jefferson Davis, Hermann, and St. Luke's 
Hospitals. 
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IN A RECENT report from this labora- 
tory’ pertussis agglutinin titers were recorded 
and analyzed for 146 infants subjected to 
t different dosage schedules of plain per- 
tussis vaccine and of combined diphtheria, 
(DPT). 
Sampling was done at various time inter- 
vals after the full course. Blood was taken 
by heel puncture, yielding about 0.1 to 0.2 
ml. of serum which was maintained in the 
frozen state. Initial dilutions of 1:20 in 
saline were made for the pertussis agglu- 


tetanus, and pertussis antigens 


tination tests and the unused portion of 
these dilutions, averaging about 0.8 ml. in 
volume, was refrozen and stored for repeat 
tests if they should be desired. After con- 
clusion of the study, it was decided to at- 
tempt to estimate diphtheria and tetanus 
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A field study in triple immunization 
(diphtheria, pertussis, tetanus) 


Estimation of 3 antibodies in infant sera from 


a single heel puncture using agglutination techniques 


Leo Levine, B.S.,* Louise Wyman, B.S., Edward J. Broderick, B.S., and 


antitoxin titers on these residual 1:20 dilu- 
tions using the sensitive hemagglutination 
technique. The attempt proved quite suc- 
cessful, since the results may be considered 
validated by agreement with expectancy rel- 
ative to the emergence of a direct correla- 
tion between serum .titers and number of 
toxoid doses received, and of an inverse cor- 
relation between titers and time elapsed be- 
tween the last dose in a given dosage sched- 
ule and the taking of the blood sample. It 
is the purpose of this paper to present an 
analysis of these data showing the nature of 
the correlations and their immunologic im- 
plications. 


PRELIMINARY STUDY 


The first large-scale field study carried 
out by these laboratories using the hemag- 
glutination technique was the estimation of 
diphtheria antitoxin levels in the prebooster 
and postbooster serum samples of 145 boys 
aged 13 to 18 years, attending Exeter Acad- 
emy. Each of these sera was also assayed for 
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diphtheria antitoxin by the rabbit intrader- 
mal method, thus providing a measure of 
reliability of the hemagglutination method 
with respect to diphtheria. At the conclu- 
sion of the laboratory work, all four values 
were available for each of 140 subjects, 
namely, the rabbit intradermal and hemag- 
glutination values for both prebooster and 
postbooster samples. 

The primary objective of the above study 
was to assess the effectiveness of very low 
doses of toxoid for mass booster immuniza- 
tion. Two agents were used, each in about 
half the subjects. One was Tetanus and 
Diphtheria Toxoids, Combined, for Adult 
Use, Lot KL5A, which contained 1 flocculat- 
ing unit (Lf) of diphtheria and 5 Lf of 
tetanus toxoid in the 0.5 ml. injection. The 
other was Tetanus and Diphtheria Toxoids, 
Combined, for Booster Use, Lot KTAI, 
which contained 1 Lf of each toxoid in the 
0.5 ml. injection. Aluminum adjuvants were 
not present in these materials. The rationale 
of this treatment was discussed by Ipsen.*° 
Blood was taken by venipuncture before and 
three weeks after a single subcutaneous in- 
jection of 0.5 ml. of one or other of these 
materials. 
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Fig. 1. The correlation between the rabbit intra- 
dermal and the hemagglutination methods of es- 
timating serum diphtheria antitoxin levels. The 
numbers refer to the frequency of subjects whose 
prebooster serum samples showed particular levels 
by each method. 
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The details of the hemagglutination tech- 
nique are described below in the pediatric 
study. 

The results of the Exeter study are shown 
graphically in Figs. 1 to 4. Figs. 1 and 2 
show for pre- and postbooster samples, re- 
spectively, the frequency of subjects with 
particular estimates by both techniques. The 
least squares lines and plus and minus one 
standard deviation have been drawn through 
these frequencies. These graphs show a num- 
ber of interesting features. The diagonal 
line represents a slope of one and corre- 
sponds to identity of values for the two 
methods. The actual slopes, 0.55 and 0.52 
for pre- and postbooster data, respectively, 
correspond to lines which are pivoted from 
these diagonals near the center of the graph 
so that levels lower than about half a unit 
tend to be depressed by the hemagglutina- 
tion method, and greater levels tend to be 
exaggerated. The high levels of the post- 
booster samples, as would be expected, 
have smaller scatter than the prebooster 
samples. Finally, the values of the correla- 
tion coefficients between corresponding es- 
timates by the two methods are high and 
significant, namely, +0.77 and +0.81 for 
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Fig. 2. The correlation between the rabbit intra- 
dermal and the hemagglutination methods of es- 
timating serum diphtheria antitoxin levels. The 
numbers refer to the frequency of subjects whose 
postbooster serum samples showed particular 
levels by each method. 


ae 
4 
= 
' 
~ 
of 
8 
M 
a Pd 
on 
' . 
1: 
A iy 


838 Levine et al. 


MEMAGGLUTINATION 
METHOD 


4U PER ML ON POST-BOOSTER SAMPLES 


AU PER ML ON PRE-BOOSTER SAMPLES 


Fig. 3. The effectiveness of a diphtheria toxoid 
booster dose as determined by the hemagglutina- 
tion test for antitoxin on human serum. The 
numbers refer to the frequency of subjects whose 
postbooster level reached a particular value in 
relation to their prebooster level. 


pre- and postbooster samples, respectively 
(P << 0.001). 

Figs. 3 and 4 show, for the hemagglutina- 
tion and rabbit intradermal methods, re- 
spectively, the frequency with which post- 
booster levels reached a particular value in 
relation to their respective prebooster level. 
All subjects whose levels were boosted would 
of course appear in the triangle above the 
diagonal. The graph for the hemagglutina- 
tion method (Fig. 3) shows that 71 per cent 
were boosted, 19 per cent unchanged, and 
10 per cent had lower values. Correspond- 
ing percentages for the in vivo method were 
75 per cent boosted, 24 per cent unchanged, 
and 1 per cent lower (Fig. 4). Comparing 
the space between the dotted lines repre- 
senting the standard confidence limits, it is 
apparent that the error of the hemagglutina- 
tion method is the greater. By calculation, 
the standard error was 37 per cent greater. 
The similarity of slopes of the least squares 
regression lines, however, shows that the two 
methods are measuring the same variate, al- 
though with different precision. These slopes 
are 0.44 and 0.40 for hemagglutination and 
for the rabbit intradermal test, respectively. 
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Conclusions from the preliminary study. 
Although the precision of the hemagglu- 
tination method is not as great as that of 
the rabbit intradermal method, there is good 
correlation between them. Correspondence 
between the methods is best in the approx- 
imate range of 0.1 to 3.0 units per milli- 
liter. Above 10 units per milliliter, by the 
in vivo method, the hemagglutination values 
may be considerably greater. The advan- 
tages of the method are: (1) its high sensi- 
tivity, which makes possible estimates from 
samples too small to be assayed in any other 
way, and (2) the economy of time and ani- 
mals in large volume testing for which it is 
especially suited, since group differences in 
comparative group studies are more impor- 
tant than absolute individual values, and 
demand less precision. 


THE PEDIATRIC STUDY 


Immunizing preparations. Two kinds of 
preparations were used, namely, plain per- 
tussis vaccine and DPT. Detailed descrip- 
tions of these materials were given in the 
report mentioned.* 

Dosage schedule. Four dosage schedules 
were used as shown in Table I. The ration- 
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Fig. 4. The effectiveness of a diphtheria toxoid 
booster dose as determined by the’ rabbit intra- 
dermal test for antitoxin on human serum. For 
comparison with Fig. 3. 
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Table I. Composition of treatment groups 


Triple immunization 839 


Schedule breakdown 


Interval between last 
injection and blood 


sample (months) 


No. of No. of No. of per- 
Group children Dosage schedule toxoid doses | tussis doses Mean | Range 
I 51 3 doses of DPT 3 3 3.8 1-48 
II 31 3 doses P + 2 doses DPT 2 3 2.3 1-15 
III 17 As I + a booster DPT 4* 4* 3.1 1-21 
IV 14 As II + a booster DPT 3* 6* 1.8 1-11 


ale of these schedules was explained in de- 
tail in the previous study’ and was con- 
cerned mainly with the efficiency of early 
pertussis immunization. All doses of DPT 
were 0.5 ml. The course of plain pertussis 
consisted of 0.5 ml. + 1.0 ml. + 1.0 ml. 

The distinction between a booster and a 
basic injection in the present context is that 
a booster was given a year or more after the 
basic course, whereas the interval between 
basic injections was 3 or 4 weeks, except 
that the interval between a plain pertussis 
series and a DPT series was 2 to 4 months. 

Composition of the study groups. It was 
considered that unbiased information could 
be obtained from the data only if the analy- 
sis was limited to those subjects for whom 
serum titers were available for all three anti- 
bodies. This requirement was fulfilled by 113 
children, or 77.3 per cent of the total. Their 
distribution among the four treatment 
groups is shown in Table I. 

Blood samples. Blood was taken by heel 
puncture in a micro tube, yielding about 
0.1 to 0.2 ml. of serum. From most children 
only one sample was taken, so that the 
study is concerned with group response 
rather than individual responses. Because of 
the circumstances of a private practice, 
blood samples had to be taken as occasion 
arose, so that the interval from the last in- 
jection of vaccine to the sampling varied 
considerably, as it appears in Table I where 
the mean and range are given. 


MATERIALS AND METHODS 


Hemagglutination titration for diphtheria 
and tetanus antitoxin. The method to be 


*Last dose a booster (a year or more after the basic course). 


outlined was borrowed extensively from the 
several methods described in the literature 
which, for the most part, differ only in 
minor respects.**° The methods described by 
Boyden® and Stavitsky? were especially use- 
ful. 

Commercially obtained sheep blood in Al- 
sever’s solution was suspended in ten vol- 
umes of sterile saline solution and the cells 
were washed by centrifuge three times at 
2,000 r.p.m. for 5 minutes. One milliliter of 
the packed cells was suspended in 40 ml. 
buffered saline,? pH 7.2, to obtain a 2.5 per 
cent suspension. 

On the day of the assay the cells were 
tanned by addition to the above suspen- 
sion of an equal volume of a 1:100 dilution 
of a stock 0.4 per cent solution of reagent 
grade tannic acid in saline. The exposure 
was at room temperature for a period of 10 
minutes, followed by 10 minutes of cen- 
trifugation at 1,500 r.p.m. and two wash- 
ings with pH 7.2 buffered saline. The 
treated cells were then resuspended in saline 
to 2.5 per cent. 

Separate portions of the tanned cells were 
sensitized to diphtheria and tetanus toxoids 
with dilutions of purified, concentrated anti- 
gens. The diluent in this case was saline 
buffered to pH 6.4.2 The exposure of the 
cells to toxoid was at the 30 Lf per milli- 
liter level for either antigen. This was ob- 
tained by adding 4 volumes of 37 Lf per 
milliliter toxoid to one volume of 2.5 per 
cent suspension of tanned cells. Exposure 
was at room temperature for 10 minutes fol- 
lowed by 10 minutes’ centrifugation at 1,500 
r.p.m. The cells were washed once and resus- 
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Table II. Pediatric study: diphtheria, tetanus, and pertussis antibody levels 
determined from single heel puncture blood samples of 113 infants obtained at 
various time intervals after immunization by 4 different dosage schedules 


Sampling Antibody levels* Sampling 
interval interval 


(months) | T | (months) 


Schedule I 
1 


Antibody levels 


oo 


oo 


1 
| 
1 
2 
2 
2 
2 
3 


Schedule I 


LON 


Schedule II 
| 


0.8 1.6 
26. 26. 
0.8 1.6 
0.8 3.2 
6.4 6.4 
1.6 1.6 
4 0.8 0.8 
3.2 13. 
13. 13. 
1.6 1.6 
3.2 1.6 
100. 3.2 
26. 13. 
13. 26. 
1.6 3.2 
>100. 3.2 
6.4 1.6 
<0.4 1.6 
; 6.4 13. 
13. 13. 
<0.4 0.4 
<0.4 1.6 
3.2 6.4 
3.2 $.2 48 0.4 0.8 | | 
0.8 1.6 
50. 25. 12. 2. 
50. 13. 13. 50. 
25. 50. 6.4 6.4 
13. 13. 25. 13. 
13. >50. 6.4 6.4 
3.2 >50. 0.4 0.2 
50. 25. 0.4 32 0 
25. 25. 
4 


Volume 57 Number 6 


Table I11—Cont’d 


Triple immunization 841 


Sampling Antibody levels* 
interval 


(months) D | | 


Sampling 
interval 
(months) 


Antibody levels 


Schedule IV 
1 50. 
13. 
1.6 
1.6 
13. 
25. 
25. 


*Diphtheria and tetanus antitoxin levels are recorded in units per milliliter of serum as estimated from the hemagglutinin 
titers. Pertussis antibody levels are recorded as the logarithm of the agglutinin titers. 


pended to 2.5 per cent in a 1:250 dilution 
of normal rabbit serum (NRS) which had 
been inactivated at 56° C. for 30 minutes 
and filtered. 

The diphtheria and tetanus hemagglu- 
tination tests were performed the same day 
on each unknown serum, usually with iden- 
tical dilutions for the two tests. Sera to be 
tested were inactivated in the manner de- 
scribed above for the rabbit serum (NRS). 
Dilutions were made in saline containing 1 
per cent NRS. Samples of standard diph- 
theria and tetanus antitoxin were run with 
each batch of unknowns. Tubes containing 
only cells and diluent were run to control 
specificity. Twofold serial dilutions of all 
samples were made, leaving 0.5 ml. of each 
in the 12 by 75 mm. tube. Then 0.05 ml. 
ef the tanned, sensitized cells was added, 
the racks shaken and allowed to stand 2 
hours at room temperature. Tubes were 
read according to the recommendations of 
Salk,® and recorded as positive or negative 
with respect to agglutination. The last posi- 
tive tube was designated the end point tube 
and was considered to have the same unitage 
per milliliter as the end point tube of the 
known standard antitoxin which was run 
with each series. The unitage of the un- 
knowns was thus calculated by applying 
the dilution factor and constituted the anti- 
toxin level as estimated by the hemagglu- 
tination method. 

Pertussis agglutinin titers. This procedure 
was described in detail in a previous paper.” 


RESULTS AND DISCUSSION 


Table II gives the levels of the three anti- 
bodies obtained from the heel puncture 
sample of each of the 113 subjects, together 
with the time interval between completion 
of the particular schedule and the blood 
sampling. The diphtheria and tetanus titers 
are given in terms of the units per milli- 
liter as estimated by hemagglutination; the 
pertussis titers are in terms of the logarith- 
mic reciprocal agglutinin titers. The pertus- 
sis titers were not repeated, but were taken 
from the previous study.’ 

Analyses of variance of the responses to 
each antigen as a function of the log time 
interval between immunization and sampling 
were carried out. As in the previous study 
involving pertussis alone, significant nega- 
tive regressions of response on elapsed time 
were found for all three antigens. Fig. 5 
shows the regression lines for a 10 month 
interval for each antigen and dosage sched- 
ule. The diphtheria and tetanus antitoxin 
titers declined approximately 75 per cent 
in 10 months, and the pertussis antibody 
about 50 per cent. It is also clear from Fig. 
5 that the number of doses of toxoid, and 
whether or not the last dose was a booster, 
had a marked effect on the response, as was 
to be expected. It is noteworthy that the 
diphtheria and tetanus patterns were so 
similar. It is also of interest that 5 doses of 
pertussis without any booster was equivalent 
to 4 doses with the booster interval. Simi- 
larly, 3 doses of toxoid gave significantly 
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TETANUS 


OIPHTHERIA 


AU PER ML 
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MONTHS 
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Fig. 5. The mean rate of change of antibody levels following the last immunizing 
dose in the triple immunization of children as determined by agglutination 
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PERTUSSIS 


AGGLUTININ TITER 


407 


techniques applied to single heel puncture samples. The number of doses of each 
antigen received is indicated at the centers of the lines representing each dosage 
schedule. The asterisk indicates that the last dose was a booster dose. Numbers 


different responses depending on whether 
the third dose enjoyed the booster interval, 
and this difference approximated the equiva- 
lent of one additional dose. 

The scatter of antibody levels about the re- 
gression lines for each dosage schedule, based 
on the standard errors of the regressions, 
was in the following ratio: tetanus 1.0, diph- 
theria 2.5, pertussis 1.8. This suggests greater 
precison for the tetanus antitoxin assay than 
for the other two. In fact, the standard er- 
ror in the case of tetanus was sufficiently 
small that the nonparallelism of the lines 
must be considered real by statistical test, 
whereas nonparallelism for the other anti- 
bodies was insignificant. With respect to the 
diphtheria component of the sera, the pre- 
liminary study indicated the regression of 
rabbit intradermal titers on hemagglutinin 
titers to be considerably less than unity. 
Thus hemagglutinin titers appear inflated 
relative to intradermal titers at higher levels 
and could account for some of the apparent 
waning of immunity with time. However, 
there is no a priori reason for considering 
either system as presenting a more faithful 
picture than the other in regard to resistance 
to infection. Indeed, on the basis of Schei- 
bel’s® work, the evidence favors the hemag- 


of subjects per dosage schedule may be ascertained in Table I. 


glutination method in this respect. She has 
shown: (1) that there is good agreement 
between the resistance of guinea pigs to 
diphtheria toxin and the hemagglutination 
titers of their sera, and (2) that the avidity 
of antitoxins affects the hemagglutination 
titers less than the intradermal titers. 

It is of interest to raise the question 
whether any of the toxoid responses were 
“crowded out” in Groups II and IV by the 
initial treatments with plain pertussis vac- 
cine. The data were examined in different 
ways from this viewpoint but no evidence of 
a crowding-out effect could be found. On 
the other hand, the possibility of some de- 
gree of inhibition of the Group IT response 
from this cause could not be excluded. A 
dosage schedule involving the toxoids alone 
would have been necessary for an unequivo- 
cal answer to this question, but this was not 
an objective of this study. 

In recent years a number of studies*** of 
the hemagglutination technique, mainly for 
assay of antidiphtherial sera, have been pub- 
lished. Most of these studies have followed 
the pattern of our preliminary study, 
namely, to test the correlation between 
hemagglutination titers and titers obtained 
by classical methods, usually the rabbit in- 
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tradermal method. Studies in which these 
methods have been put to practical use have 
been quite rare, however. The present val- 
idation of these techniques in a field study 
involving a comparatively small population 
sroup suggests considerable potential use- 
fulness for such highly sensitive methods in 
multiple immunization trials where the free- 
dom to draw blood samples in milliliter 
amounts has always been a difficult ob- 
stacle, especially in pediatric practice. 


SUMMARY 


A useful field study in multiple immuniza- 
tion was described, which was carried out 
within the routine of a private pediatric 
practice with a minimum of inconvenience 
to the child. This was made possible by the 
high sensitivity of the agglutination tech- 
niques whereby reliable antibody titers to 
three antigens, diphtheria and tetanus tox- 
oids and pertussis vaccine, were obtained 
for each treatment group from single heel 
punctures. The methods were described and 
the evidence of their validity discussed. 

The validity of the hemagglutination 
method is supported by the facts that the 
results show clear dependence on the num- 
ber of antigen doses injected and a reason- 
able decline in time after the last antigen 
injection. 


Acknowledgments are due to Dr. James T. 
Heyl and his associates at Phillips Exeter Acad- 
emy who carried out the immunizations and 
took the blood samples, and to Dr. R. William 
Provenzano who conducted the field work in his 
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pediatric practice. We also wish to express ap- 
preciation to Miss Leslie H. Wetterlow for her 
careful handling of the original blood samples, 
which was essential to this study, and for the 
results of the pertussis agglutination tests. 
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Metaphyseal dysostosis 


W. F. Dodge, M.D. 


HOUSTON, TEXAS 


ABNORMALITIES in the conversion of 
cartilage matrix to bone may occur in the 
primary cartilage dysplasias (chondrodys- 
plasias), in diseases involving cartilage 
growth (e.g., hypothyroidism), or in con- 
ditions involving the deposition of calcium 
and phosphorus in bone matrix (rickets or 
osteomalacia). In general, certain §radio- 
graphic and clinical features distinguish the 
cartilaginous dysplasias while characteristic 
biochemical and radiographic changes lead 
to the diagnosis in the osteomalacias. 

The present report concerns 3 patients in 
whom the radiographic findings were in- 
conclusive but suggestive of rickets while 
the biochemical findings revealed no evi- 
dence of a defect in the metabolism of 
calcium and phosphorus. 


CASE 1 


R. D. H. was first seen in 1956 at the 
age of 3% years (Fig. 1) because of 
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dwarfism and bowed legs. History disclosed 
that the child was normal at birth and was 
not thought to be in any way unusual until 
he began to walk at approximately 14 
months of age. It was then noted that his 
legs were bowed and that he was shorter 
than his older sibling had been at the same 
age. Previous to this time multiple examina- 
tions by physicians had failed to reveal any 
abnormality. 

At the age of 2% years he was taken 
to a physician who stated that the child 
had rickets and started him on a concen- 
trated vitamin D preparation, 50,000 units 
daily. This was continued for 11 months 
without clinical evidence of toxicity or visi- 
ble influence upon the child’s bowed legs 
The patient was then seen at another hospi- 
tal where operative correction of the hip 
was suggested. This procedure was declined 
by the parents and no further treatment 
was carried out. It was noted at this time 
that the urinary Sulkowitz reaction was 
strongly positive; the urine specific gravity 
was 1.018, and the urine pH varied from 
6.5 to 7.5. Serum chemical determination: 
included: blood urea nitrogen, 9 mg. pe! 
cent; calcium, 11.9 mg. per cent; phospho- 
rus, 4.3 mg. per cent; chloride, 112 mEq 
per liter; total serum protein, 7.0 (albumir 
3.2) Gm. per cent, and total carbon dioxide 
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A 
Fig. 1, A and B. (Case 1.) 
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Frontal and lateral views of the patient demonstrate the slight enlargement of the wrists and 
bowing of the legs, as well as the accentuation of the lumbar lordotic curve. 


18 mEgq. per liter. The blood hemoglobin 
was 13.7 Gm. per cent and the white blood 
count was 7,200 per cubic millimeter with 
a normal differential. 

Further examination of the past history 
revealed that the child had always been 
physically vigorous, showed no tendency to 
episodes of dehydration or acidosis with 
infections, and except for the short stature 
and bowed legs was a normal child. He was 
able to run and jump; his intake of water 
was normal, and he tolerated periods of 
water restriction well. Stools were normal 
in form, color, and frequency. He had no 
history of genitourinary infections. The pat- 
tern and schedule of tooth eruption had 
been normal, and at the age of 3% years 


he had lost no teeth. There was no history 
of fracture. The parents felt that the over- 
all health of the child had been excellent. 

The mother’s gestational and delivery 
history was normal. The birth weight was 
6 pounds, 11 ounces, and the neonatal 
period was uncomplicated. Feeding, growth 
and development, and weight gain had been 
entirely within normal limits. He had re- 
ceived the usual immunizations and had had 
several childhood diseases plus the usual 
upper respiratory infections without unusual 
difficulty. 

The mother was 26 years old, living and 
well. The father (Case 2) was 41 and living; 
he had always been in good health, but he 
too had been short of stature and had had 
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Fig. 2, A, B, and C. (Case 1.) 

A, Radiographs of the lower extremities show 
bowing of each femur and tibia, as well as ir- 
regularity and. splaying of the distal femora! 
metaphyses and proximal tibial metaphyses. Simi 
lar irregular mineralization is seen in the proxima! 
femoral metaphyses. The epiphyses are essentially 
normal. 

B, Radiograph of the wrist shows enlargement o! 
the distal radius and ulna with irregular miner 
alization at the epiphyseal line, but dense pro- 
visional zones of calcification. 

C, Radiograph of the humerus shows this struc 
ture to be short and broad with irregularity o! 
the proximal metaphysis and some widening o! 
the epiphyseal line. 
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bowed legs since infancy. One brother of 
the patient, aged 9 years, is normal. 

Physical examination of the patient 
revealed a height of 32 inches, weight of 
2834 pounds; he was of average size for 
2 years at a chronologic age of 3% years. 
Frontal occipital circumference was 19 
inches, chest 20% inches, and blood pressure 
115/70. His general appearance (Fig. 1) 
was that of a well-developed and well- 
nourished child of short stature with obvi- 
ously bowed legs, who did not appear either 
acutely or chronically ill. It was noted that 
the trunk appeared long in proportion to 
the legs and there was accentuation of the 
lumbosacral lordosis. The child was happy, 
alert, cooperative, and appeared to be quite 
normal mentally. 

There were no abnormalities in the shape 
of the head or appearance of the facies. 
The 20 teeth present were in good condi- 
tion. The extremities were short with 
marked genu varum and pes planus; there 
was some enlargement of the knee and wrist 
joints; the gait was somewhat waddling. 
The upper/lower ratio was 1.5, which is 
characteristic of a child 18 months of age. 

Roentgenographic examination of the 
skeletal system (Fig. 2) showed the major 
abnormality to be confined to the meta- 
physeal ends of the long bones. In these 
areas the cartilaginous plate was slightly 
widened and there was considerable irregu- 
larity of the metaphyses. The epiphyses were 
well formed and essentially normal in ap- 
pearance. The provisional zones of calcifica- 
tion were irregular but dense. These changes 
were most pronounced at the proximal and 
distal femoral metaphyses but were also 
very prominent at the proximal and distal 
portions of the tibias, at the proximal me- 
taphyses of the humeri, and at the distal 
metaphysis of each radius and ulna. There 
was flaring of the distal ends of the ribs 
similar to that seen in rickets. The over-all 
mineralization of the skeleton was con- 
sidered to be within normal limits. Each of 
the long bones of the upper and lower 
extremities was slightly shortened and 
definitely broadened; in addition there was 
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considerable bowing of each femur and 
tibia, especially pronounced in the femurs. 
The skull was of normal appearance and 
no abnormality of the vertebral column was 
present. 

It was felt that the bone changes rep- 
resented either healing rickets or chondro- 
dysplasia. Dental radiographs revealed 
normal dental development and no evidence 
of enlarged pulp chambers. There was no 
evidence of demineralization of the jaw or 
changes suggestive of metabolic disturbances 
in the permanent tooth buds. The dental 
consultant felt these findings were normal 
and incompatible with a diagnosis of rickets. 

Slit lamp examination of the cornea 
failed to reveal any crystais; examination 
of the urine showed no reducing substance. 

Because of the moderately reduced values 
for plasma bicarbonate and moderately 
elevated values for plasma chloride in the 
presence of a neutral to only slightly acid 
urine, the patient’s ability to form titratable 
acid and ammonia under circumstances of 
chloride and phosphate loading was studied. 
The results of these tests indicated a normal 
ability to make titratable acid and ammonia 
and to produce a urine in the pH range 
of 4.5 to 5.0. 

The possibility that this child had re- 
sistant rickets had been raised, and since he 
had been on vitamin D for some time the 
vitamin D therapy was discontinued for ap- 
proximately 3 months and the renal tubular 
handling of phosphorus was measured. Here 
again a normal rate of reabsorption of 
phosphorus by the renal tubule was demon- 
strated and the mechanisms of phosphorus 
conservation appeared to be normal both 
at low serum phosphorus levels and follow- 
ing phosphorus loading. 

Serial radiographic examinations of the 
long bones during a 3 month period on 
200,000 units of vitamin D daily failed to 
reveal any change in the roentgenographic 
appearance of the metaphyseal and epiphy- 
seal areas. During this period the serum 
calcium and phosphorus values were care- 
fully followed, and when the calcium value 
exceeded 11.5 mg. per cent (12.2 mg. per 
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Fig. 3, A and B. (Case 2.) 
Short stature due largely to marked shortening 
of femurs but there is some shortening of legs too. 
Muscle strength is excellent. 


cent) further trial of vitamin D as a 
therapeutic agent was abandoned. It was 
felt that the laboratory studies plus the 


clinical experience effectively ruled out 
vitamin D resistant rickets and renal tubu- 
lar acidosis as a cause of the “rickets-like” 
changes in the patient’s epiphyseal areas. 
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CASE 2 


C. H. H., a 41-year-old white male, th 
father of Patient 1, was first seen at th 
time his son was brought in for studies. H 
appeared clinically to be the adult counte: 
part of his son. History revealed that h 
had always been a vigorous individual an 
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felt that he was at least as agile and vigor- 
ous as his contemporaries. A diagnosis of 
‘poliomyelitis’ had been made in early 
childhood because of short, bowed legs fol- 
owing a period of high fever. He gave no 
history of fractures, weakness, bulky stools, 
or genitourinary tract disease, and he denied 
unusual episodes of vomiting and dehydra- 
tion in infancy. He believes that he was an 
“unusually healthy” child and that short 
arms and legs were his only abnormality. 
There was no known history of similar 
deformity in his parents or grandparents 
and no familial history of endocrine or 
metabolic disease. 

Physical examination revealed a height 
of 54 inches and a weight of 145 pounds. 
He was of stocky build and appeared physi- 
cally vigorous (Fig. 3). The only abnor- 
malities noted were marked bowed legs with 
shortening of the extremities and a mod- 
erate enlargement or prominence of the 
joints of the wrist, knee, and ankle. The 
gait was stable but waddling. Laboratory 
studies revealed normal values for calcium, 
phosphorus, sodium, potassium, blood urea 
nitrogen, and carbon dioxide. The routine 
urinalysis was normal. 

Radiographs of the skeleton (Fig. 4) 
showed all long bones to be shortened and 
slightly increased in thickness. The epi- 
physeal lines were fused and there was nor- 
mal density. There was lateral bowing of 
each femur, as well as slight anterior bow- 
ing of each tibia and fibula. 


CASE 3 


G. D. D. (Fig. 5) was referred for evalu- 
ation at the age of 10 months because of 
clinical and roentgenographic evidence of 
rickets unassociated with hypophosphatemia, 
hypocalcemia, and elevated serum alkaline 
phosphatase. 

The history disclosed that the patient was 
born at term after an uncomplicated gesta- 
tion. Labor lasted 17 hours and delivery 
was accomplished only after forceps rotation 
of the head. The infant weighed 7 pounds, 
? ounces. He appeared vigorous at birth, 
but at 2 weeks of age the attending physi- 


Metaphyseal dysostosis 849 


cian suspected the “head was a little large” 
and measured it frequently thereafter. At 
742 months radiographic examination of the 
head was performed because of suspected 
hydrocephalus, but the parents were told 
that no hydrocephalus was found. The par- 
ents also felt that the forehead was “promi- 
nent.” The feeding history was good, and 
multivitamin supplements were given regu- 
larly. The patient gained weight regularly 
and adequately. Motor development was 
well within normal limits. He received the 
usual immunizations without incident and 
had experienced no significant infectious 
diseases or injuries. 

At the age of 9% months it was noted 
that the extremities were short relative to 
the trunk and that gain in length was not 
paralleling gain in weight. Roentgeno- 
graphic examination of the extremities per- 
formed elsewhere led to a diagnosis of 
rickets. 

Physical examination showed the circum- 
ference of the head to be 194 inches; chest, 
15% inches; abdomen, 18 inches; length, 
27% inches; and weight, 17 pounds, 7 
ounces. The upper/lower ratio was 1.8, a 
ratio below that of the normal newborn in- 
fant. Blood pressure was 110/60, and the 
pulse rate was 120. The head was somewhat 
triangular in shape with a prominent fore- 
head. The anterior fontanel was patent, 
measuring 3 by 3 cm. The posterior fontanel 
could be located but was virtually closed. 
There was a moderate flaring of the lower 
chest and a decrease in the anteroposterior 
diameter of the thorax. The abdomen was 
moderately prominent but examination was 
otherwise normal. 

The patient could stand with support. 
There was an accentuation in the usual de- 
gree of bowed legs, and the legs were rela- 
tively short as compared to the trunk. 

Laboratory studies revealed blood urea 
nitrogen 13 mg. per cent, serum inorganic 
phosphate 5.4, alkaline phosphatase 5 Bo- 
dansky units, calcium 9.8 mg. per cent, and 
total carbon dioxide 23 mEq. per liter. The 
urine pH was acid and a random specific 
gravity determination was 1.021. 
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Roentgenographic studies (Fig. 6) showed 
changes resembling both achondroplasia 
and metaphyseal dysostosis. The findings in 
the chest and pelvis more closely resembled 
achondroplasia. The ribs were abnormally 


December 196) 


Fig. 4, A, B, and C. (Case 2.) Skeletal 
radiographs of an adult with meta- 
physeal dysostosis. 

A, The right humerus is abnormally 
short and there is increased promi- 
nence of the deltoid tuberosity with 
some loss of the normal modeling 
process. 

B, Bilateral coxa vara with shortening 
of each femur and loss of normal 
modeling. The femoral necks are also 
abnormally short and a small exostosis 
projects medially from the symphysis 
into each obturator foramen. 

C, Relatively normal length of each 
tibia and fibula as compared to the 
loss of length of each femur. Again, 
there is absence of normal modeling. 


short, producing an unusually short antero- 
posterior diameter of the chest. The pelvic 
changes consisted of marked underdevelop- 
ment of the inferior portion of each ilium 
similar to the deficiency in this area com- 
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Fig. 5, A and B. (Case 3.) 

Photographs taken at the age of 20 months show- 
ing moderate head and chest deformity. At this 
time the patient was 302 inches tall and weighed 
27 pounds; the upper/lower ratio was 1.8. Skeletal 
x-rays showed no change from those taken at age 
10 months (Fig. 6). 


monly seen in achondroplasia. There was 
enlargement of each acetabulum and irregu- 
lar mineralization of each iliac crest, as well 
as of each acetabular roof. The remainder 
of the skeleton, however, resembled the rick- 
ets-like changes of metaphyseal dysostosis. 
There was separation of each capital femo- 
ral epiphysis from the adjacent metaphysis 
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and similar separations were noted for the 
distal femoral epiphyses. There were areas 
of irregular calcification at the distal ends 
of the metacarpals, the distal ends of each 
elbow, and at the ends of the bones of the 
forearm. The distal humeral metaphyses 
showed some splaying, as did each femur 
and the proximal end of each tibia. The 
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Fig. 6, A, B, C, and D. (Case 3.) 

A, Radiograph of the lower extremity show 
widening of the proximal tibial and distal femora 
metaphyses with irregularity of the metaphyse 
and widening of the epiphyseal line. Provisiona 
zones of calcification are dense. 

B, Radiograph of the pelvis shows marked irregu 
lar mineralization involving the acetabula and th: 
iliac crests. In addition there is irregularity of th« 
proximal femoral metaphyses and _ considerabl 
underdevelopment of the lower portion of eac! 
ilium. 

C, Radiograph of the hand shows irregularity o/ 
the distal ends of each metacarpal, as well as 
shortening of these structures. 

D, Radiograph of the upper extremity shows ir- 
regularity and splaying of the distal humeral! 
metaphysis and similar findings involving the 
proximal portion of this structure. There are 
similar, but less advanced, changes at the distal 
ends of the radius and ulna. 
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mineral content of the skeleton appeared 
adequate and the provisional zones of calci- 
fication were of normal density. The spine 
was normal and showed no features of 
achondroplasia. 


DISCUSSION 


The 3 patients presented here manifested 
a type of chondrodysplasia in which the de- 
fect appears primarily in the metaphyseal 
area. 
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In 1934, M. Jansen’ described a similar 
patient. Later Fairbanks,* reviewing studies 
on Jansen’s patient, commented that there 
was “no suggestion of a columnar arrange- 
ment of the cartilaginous metaphyses as in 
dyschondroplasia” nor was there epiphyseal 
mottling. He also noted that the histologic 
features of the metaphyses were similar to 
those seen in “rachitis.” Evans and Caffey* 
have made a similar comment describing a 
metaphyseal biopsy specimen from one of 
their own patients: “The zone of prepara- 
tory cartilage was thicker than is usually 
seen .. . and the cells were not arranged in 
orderly columns . . . but occurred in oval 
nests. A thin zone of provisional calcification 
was present . . . and beyond this, thin bone 
trabeculae which possessed osteoid tissue at 
their periphery where seen.” Similar cases 
have also been described by Cameron and 
colleagues,* Lenk,’ and Maroteaux and 
Lamy.* 

In the case reported in 1958 by Evans 
and Caffey,* attention is called to the ease 
with which the roentgenographic findings 
in the metaphyses may be confused with 
active rickets. The medical course of the 
case they report is strikingly similar to that 
of Case | in this report, even to the initial 
diagnosis of vitamin D resistant rickets and 
the later suspicion of renal tubular acidosis. 
They emphasize the importance of proper 
initial diagnosis in avoiding the potential 
hazards of vitamin D intoxication. 

The second case, the father of Patient 1, 
indicates a familial incidence of this condi- 
tion and suggests the benign nature of the 
affection. The third case is somewhat differ- 
ent from Case | and has certain features 
suggestive of chondrodysplasia in “extra- 
metaphyseal” areas. The isolated meta- 
physeal lesion in this patient is, however, 
quite similar to and readily confused with 
active rickets. 


SUMMARY 


Three patients with bone lesions sugges- 
tive of rickets are described, in whom no 
abnormality of calcium and phosphorus me- 
tabolism was noted. This appears to be a 
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form of dyschondroplasia primarily involv- 
ing metaphyseal bone and producing radio- 
graphic changes in the metaphysis resem- 
bling osteomalacia. 
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Obstruction of the bladder neck 
in the male infant and child 


Present concepts of diagnostic methods 


and management, and a report of 14 cases 


Kyril B. Conger, M.D.,* and Louis Toub, M.D. 


PHILADELPHIA, PA. 


OsstTRuCTION of the bladder neck is a 
common cause of kidney destruction in male 
infants and children. Since this disease pro- 
duces irreversible and progressive kidney 
damage which can be arrested only by relief 
of obstruction, early diagnosis and treatment 
are imperative. Conservatism in diagnostic 
methods and surgical treatment is as harmful 
as it would be in the management of Wilms’ 
tumor. 


PATHOLOGY AND AGE AT 
PATHOGENESIS 


It has been well established* * * that renal 
secretion begins in the fetal period, and that 
high-grade obstruction of the bladder neck 
in the fetus can produce advanced hydro- 
nephrotic atrophy incompatible with extra- 
uterine life. Indeed, the fetal hydronephrosis 
and bladder distention can be so tremendous 
that a parturition problem is created. On the 
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other hand, the obstruction can be minimal 
and produce only trifling symptoms and 
barely discernible back pressure on the kid- 
neys. In such cases, significant pathologic 
changes may not occur until the postpubertal 
period. Thus we have two extremes: the 
nonviable newborn infant with completely 
destroyed kidneys, and the young adult with 
borderline vesical neck contracture and 
equivocal symptoms. The vast majority of 
cases, however, lie between these two points, 
and occur in young children with kidney 
function good enough to sustain life, but 
obstruction severe enough to cause rapidly 
progressive renal destruction and failure. For 
these children, the only chance for survival 
lies in early diagnosis and treatment. 

Types of bladder neck obstruction. It is 
commonly thought that nearly all cases of 
bladder neck obstruction in boys are pro- 
duced by congenital valves of the prostatic 
urethra. These, however, represent a minor- 
ity of the obstructing mechanisms‘ of which 
probably at least four exist (Fig. 1) : 

1. Congenital valves of the prostatic ure- 
thra. These were first described by Hugh 
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Young® in 1919 and consist of mucosal folds 
in the prostatic urethra extending between 
the verumontanum and the lateral walls 
(Fig. 24). They present no obstruction to 
the retrograde passage of a catheter, so this 
cannot be used as a diagnostic test. They 
may be difficult to identify cystoscopically 
because the influx of water through the in- 
strument holds them open. On urination, 
however, they balloon out, causing obstruc- 
tion which prevents the urine from flowing 
except under high pressure and only a few 
drops at a time. The musculature of the blad- 
der becomes hypertrophied in order to force 
the urine past the obstruction. The hypertro- 
phied detrusor muscle working against the 
vesical neck obstruction causes back pressure 
against the kidneys, with a resulting tremen- 
dous dilatation of the upper urinary tract. In 
turn the ureteral musculature becomes hy- 
pertrophied to aid the downward peristalsis. 

2. Hypertrophy of the verumontanum. 
This may exist alone or in combination with 
congenital valves. It consists of an enlarge- 
ment of the verumontanum to two to three 
times its normal size with resulting occlusion 
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Fig. 1. Diagram illustrating the four types of 
vesical neck obstruction. a, Valves of the prostatic 
urethra. b, Hypertrophy of the verumontanum. c, 


Vesical neck contracture. d, Hyperplasia of the 
prostate. 
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of the prostatic urethra. The effect of the 
obstruction on the bladder and the upper 
urinary tract is the same as that caused by 
congenital valves. Pathologic study of the 
verumontanum has shown no specific type of 
change (Fig. 2B). 

3. Contracture of the vesical outlet. This is 
the most common form of bladder neck ob- 
struction and also occurs in girls, although 
we have seen no cases of sufficient severity in 
female children to require operation during 
the last 10 years. It was first described in 
1915.° Vesical neck contracture is charac- 
terized by an increase in the submucosal 
connective tissue,” which eventually involves 
the entire bladder neck in a collarlike man- 
ner. Microscopically there is fibrosis of the 
tissue of the bladder neck (Fig. 2C). 

4. Hyperplasia of the prostate. This may 
or may not be associated with vesical neck 
contracture. Normal immature prostatic tis- 
sue forms an obstruction to the bladder out- 
let, resembling superficially the type of outlet 
seen in aging males. There are no distinct 
lobes seen. Instead the prostate forms a small 
mound of hyperplastic tissue on the floor of 
the bladder (Fig. 2D). 

All four types of bladder neck obstruction 
produce identical changes in the upper uri- 
nary tract. The degree of obstruction, rather 
than the type of pathology is the sole deter- 
mining factor in the amount of change pro- 
duced in the bladder; ureters, and kidneys. 


SIGNS AND SYMPTOMS 


Nesbit and Baum* have commented on the 
desirability of instructing parents in methods 
of checking on the urinary tracts of their 
newborn infants as well as on dietary and 
bowel habits. If mothers were equally well 
trained in the recognition of urinary obstruc- 
tion as they are in the recognition of diar- 
rhea, chronic urinary retention would not 
remain undetected for long periods of time. 
These symptoms may be divided into the 
early signs and symptoms of pure obstruc- 
tion, and the later ones of infection, renal 
failure, and uremia. 

A. Signs and symptoms of obstruction. 
Minor degrees of obstruction may cause only 
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Fig. 2. A, Gross postmortem specimen of congenital prostatic valves. Note attachment to 
verumontanum and tremendous hypertrophy of the bladder musculature. B, Microscopic sec- 
tion of hypertrophied verumontanum. C, Same of vesical neck contracture. D, Hyperplasia of 
the prostate. 
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slight diminution in the force and size of the 
urinary stream, which is thin in caliber and 
lacks the proper projectile force when the 
baby is lying on his back. More pronounced 
obstruction produces clear-cut symptoms, 
consisting of a poor dribbling stream which 
runs out slowly, or only drop by drop. The 
infant may become purple in the face from 
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straining, or cry while he voids. Because the 
bladder is never completely empty, the child 
spends a great deal of time trying to push 
out his urine, with resulting frequency o/ 
urination. Older children may even learn to 
push on the suprapubic area to assist urina- 
tion. Because the clothing is wet due to 
overflow incontinence, a false diagnosis of 
enuresis may be made. This confusion may 
be avoided by recalling the axiom that while 
nocturnal wetting is usually functional, day- 
time wetting in older children is often caused 
by organic changes. Any increase in the in- 
tra-abdominal pressure caused by coughing, 
sneezing, crying, or sudden movements causes 
the expression of small amounts of urine by 
overflow. A child whose diaper is always wet 
should be suspected of having a constantly 
full bladder. 

The bladder may be felt as a rounded 


mass in the suprapubic area. Pressure on it 


Fig. 3. Cystograms illustrating various phases of 
bladder outlet obstruction. A, Dilated prostatic 
urethra associated with congenital prostatic valves 
or a hypertrophied verumontanum. B, Vesical neck 
contracture. C, Voiding cystogram in outlet ob- 
struction, showing, reflux up dilated ureters. 
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Fig. 4. Management of vesical neck obstruction. Temporary treatment consists of drainage to 
restore renal function and electrolyte balance. a, Urethral catheter drainage or (6) suprapubic 
drainage. The tube must be inserted through the dome of the bladder or contraction of the 
organ will result. A long sinus tract emerging high on the abdomen will prevent leakage. 
Definitive treatment is by (c) retropubic exposure of the bladder neck and prostate at which 
time the obstructing valves, prostate, or verumontanum may be removed, or a V-Y plastic 
operation performed on the bladder neck. The obstructing tissue, or scar, can also be removed 


transurethrally (d). 


will produce a dribbling flow of urine from 
the urethra. If the obstruction has produced 
bilateral hydronephrosis, the kidneys may be 
palpated in the flanks. 

B. Signs and symptoms of infection and of 
poor renal function. Persistent obstruction of 
the bladder neck invariably leads to infec- 
tion, with an exacerbation of all symptoms of 
bladder irritability. Furthermore, the ob- 
struction makes the resulting infection im- 
pervious to treatment by antibiotics. For this 
reason alone, all children with chronic or 
recurrent urinary tract infection should be 


suspected of having urinary obstruction until 
it is proved otherwise. Cystitis and renal in- 
fection with chills, fever, and prostration 
mark the superimposition of bacterial infec- 
tion on the already damaged urinary tract. 
Infection leads to further failure of renal 
function, which produces symptoms ranging 
from failure to gain weight and “gastro- 
intestinal upsets” to frank loss of weight, 
acidosis, convulsions, and coma. 

Frequently infants are seen in whom the 
signs of renal failure occur before infection 
has appeared. Such children may be admitted 
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Fig. 5. Case 1, 7-year-old boy admitted with a 
distended bladder and overflow incontinence. 
A, Excretory urogram showing distended bladder 
with minimal hydroureters. Cystoscopy revealed 


to the hospital as presenting nutritional prob- 
lems, with failure to gain weight or with 
actual loss of weight. Careful examination 
should reveal a distended bladder and a poor 
urinary stream, and a careful history will dis- 


close voiding abnormalities. 

It should be the rule of every newborn 
nursery to make sure that no baby is dis- 
charged from the hospital until he has been 
observed by qualified personnel to void a good 
strong stream. This would assure recognition 
of the baby with a potentially lethal urinary 
tract obstruction at the best possible time for 
its correction. Furthermore, every mother 
being instructed by the pediatrician in the 
care and feeding of her newborn infant 
should also be instructed in the observance 
of his voiding habits. 
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a vesical neck contracture with hypertrophy of 
the verumontanum. B, Despite three transurethral 
resections, the hydronephrosis became worse. C, 
For this reason the. patient was placed on semi- 


DIAGNOSIS . 


In most instances, this is simple and based 
on the following points: 

A. Observation of the infant’s voiding. 
This is an easy test to make and can be 
carried out in the office or at the patient's 
home. Voiding can usually be initiated by 
pouring warm water over the genitals of 
young children. An older child can, of course, 
void at will. A poor stream will be noted, as 
well as straining on the part of the child. 

B. Intravenous urography. This provides 
an invaluable general urologic survey of th» 
child without any risk of instrumentatior. 
Although a few exceptions exist, significar' 
urinary obstruction seldom occurs without 
evidence of nonvisualization or of dilatatio. 
of the urinary tract. The latter may show 
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permanent suprapubic drainage, which resulted 
in normal pyelograms. He stayed on supra- 
pubic drainage until the age of 16 during which 
time he led a normal life in grade and high 


tremendous dilatation of the bladder, ureters, 
and/or kidneys. Failure to excrete the con- 
trast medium is in itself highly suggestive of 
urinary tract obstruction. In addition, resid- 
ual urine may be determined by taking a 
final film immediately after the patient voids. 
This will reveal the presence or absence of 
residual urine and should always be a part of 
the routine intravenous urography of chil- 
dren. 

C. The determination of residual urine. 
This is the most significant diagnostic feature 
of vesical neck obstruction. It is determined 
by catheterization immediately after the 
child has voided. The reluctance to cathe- 
terize the patient, due to fear of infection, 
has no place in the management of children 
with overt or suspected bladder neck ob- 


D 


school. At that time, transurethral resection of the 
remaining obstruction was carried out with an 
adult resectoscope. D, The patient now voids nor- 
mally without residuum, has sterile urine, and 
normal pyelograms and has enlisted in the Navy. 


struction. Infinitely more risk is taken by 
failure to diagnose the condition than by the 
slight possibility of postcatheterization infec- 
tion. The latter rarely occurs when cathe- 
terization is carried out gently, aseptically, 
and by experienced personnel. If infection 
should result in a patient with a normal 
urinary tract, it may be quickly eliminated 
with antibiotics; if it occurs in a patient with 
a large amount of residual urine and dilata- 
tion of the upper urinary tract, the child 
requires catheter drainage as treatment. 
Failure to catheterize these patients is not 
defensible. 

Catheterization should be done gently, 
under strictly aseptic precautions, and in the 
hospital where cystograms may be obtained 
at the time the catheter is passed. Failure to 
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carry out cystography at the time of cathe- 
terization is neglect on the part of the diag- 
nostician, as it will require another cathe- 
terization at a later date. 

D. Cystography. As stated above, this is 
carried out following catheterization for 
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residual urine. A suggested routine is s 
follows: 

1. Have the child void, or wait until /e 
voids, if he is too young to void voluntariy. 
Immediately catheterize him with a small soit 
rubber catheter under strictly aseptic conc i- 


Fig. 6. Case 2, 6-week-old baby admitted with 
weight loss, convulsions, and a suprapubic mass. 
The urine was filled with pus cells and the blood 
urea nitrogen was 56 mg. per cent. A, Cystogram 
on admission showing dilated prostatic urethra 
suggestive of prostatic valves or of enlarged veru- 
montanum. The patient was placed on suprapubic 
drainage because of his poor condition; there was 
a fall in the urea nitrogen, and excretory urog- 
raphy was performed demonstrating _ bilateral 
severe hydroureters and hydronephrosis (B). Main- 
tenance of suprapubic drainage for 3 months 
resulted in marked improvement of the hydro- 
nephroses (C). The boy was left on suprapubic 
drainage until the age of 8, when a transurethral 
resection of a hypertrophied verumontanum was 
performed. This resulted in an improvement in the 
vesical outlet contour (D), disappearance of the 
residual urine, and greatly improved pyelograms 
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tions, using plenty of sterile lubricant. The 
easy passage of the catheter does not rule 
out vesical neck obstruction, as obstruction 
exists only to antegrade flow of urine from 
the bladder, not to retrograde catheterization. 
The amount of urine left in the bladder is 
measured. 

2. Tape the catheter to the penis, or if it 
is a Foley catheter, it may be inflated. The 
bladder is filled with a radiopaque solution. 
It is best to use some nonirritating solution, 
such as 15 per cent Skiodan, which has been 
warmed to body temperature. The exact 
amount to be injected depends on the size 
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of the child, and may vary from 50 c.c. in an 
infant to 250 c.c. in an 8- or 9-year-old boy. 
If the bladder is filled by gravity, with a 
syringe held 1 foot above the level of the 
symphysis and the contrast medium allowed 
to run in until it stops, overfilling cannot 
occur. 

3. After filling, the catheter is clamped 
and anteroposterior and lateral films are 
exposed to determine the relative size of the 
bladder and the presence or absence of 
trabeculation and possible reflux. 

4. Another film is taken 10 minutes later 
to note the presence or absence of reflux up 
the ureters (delayed cystogram). 

5. The catheter is removed and the pa- 
tient instructed to void. Two exposures are 
made during the act of voiding. One is an 
oblique film to outline the prostatic urethra. 
This may reveal a dilated urethra suggestive 
of urethral valves or an enlarged verumonta- 
num (Fig. 3A), or a vesical neck contracture 
without dilatation of the prostatic urethra 
(Fig. 3B). A second film of the abdomen is 
made to observe the presence or absence of 
urethral reflux which may occur only during 
the act of voiding (Fig. 3C). The value of 
delayed and voiding cystograms to demon- 
strate reflux is well established.* '° 

If the patient is too young to cooperate, 
the penis may be compressed gently between 
gauze after the catheter is withdrawn. The 
patient is placed in an oblique position and 
the pressure on the penis is released. Usu- 
ally the infant will void immediately to get 
rid of the solution. If not, pinching of the skin 
of the abdomen may initiate micturition, or 
warm water can be poured over the genitals. 

Ureteral reflux is of paramount importance 
in diagnosing vesical neck obstruction. Pro- 
longed outlet obstruction will produce re- 
flux’? which may reach the point where 
these patients literally void up their ureters. 
This in turn may make the diagnosis of 
residual urine impossible except by the 
demonstration of ureteral regurgitation and 
its extent. 

Although it is conceivable that ureteral 
reflux may occasionally occur in normal 
children,”? the frequent association of ure- 
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Fig. 7. Case 3, 5-month-old boy admitted with a 
suprapubic mass and overflow dribbling. The blood 
urea nitrogen was not elevated. A and B, An- 
terior and lateral cystograms showing a dilated 
prostatic urethra and trabeculation of the bladder. 
C, Excretory urogram demonstrating severe hydro- 
nephroses and hydroureters. The patient was 
placed on catheter drainage until optimal renal 
function was obtained. Cystoscopy at that time 
showed hyperplasia of the prostate. Transurethral 
resection was carried out through a perineal ure- 
throtomy at the same time, because of the small 
caliber of the penile urethra. D, Two years later 
the patient was voiding without residual urine or 
infection. The pyelograms are greatly improved. 


terovesical reflux with vesical neck obstruc- 
tion and other abnormalities has been felt by 
many" ** to indicate that this reflux means 
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that the urine is being forced- up the urete’s 
because it cannot pass out through tle 
urethra. It would certainly appear that the 
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demonstration of ureteral reflux makes it 
mandatory to carry out studies for the pres- 
ence of bladder neck obstruction. 

The megacystitis syndrome. Although not 
within the scope of this paper, this 
complicated condition, of uncertain eti- 
ology, may require differentiation from 
pure bladder neck obstruction. As de- 
scribed by Williams the urinary abnormal- 
ities consist of a large thin bladder with 
dilated ureters and bilateral ureteral reflux. 
Cystoscopy reveals a large trigone with 
widely separated ureteral orifices, which are 
dilated. Here, cytography is of prime im- 
portance in demonstrating the changes, 
which may be missed by excretory urog- 
raphy. The interested reader is referred to 
the recent work by Paquin and his group."" 


TREATMENT 


Treatment may be divided into (1) pre- 
liminary lifesaving measures and (2) defini- 
tive surgery designed to overcome the ob- 
struction. 

1. Preliminary treatment. This is necessary 
in patients with bladder neck obstruction 
who have dilated, infected urinary tracts and 
renal failure, as evidenced by elevation of the 
blood urea nitrogen. The simplest initial 
treatment is the insertion of an indwelling 
Foley catheter (Fig. 44). This is followed by 
as long a period of drainage as is necessary 
to restore the damaged urinary tract to its 
optimum efficiency. On such therapy, there 
is a regression of the hydronephrosis, sub- 
sidence of infection, and return of renal 
function, as evidenced by progressive lower- 
ing of the blood urea nitrogen. 

Certain children will not tolerate pro- 
longed catheter drainage. Owing to the small 
caliber of the urethral catheter, incrustations 
occur within the catheter and result in sec- 
ondary cystitis and urethritis. The catheter 
may become blocked and require frequent 
changing and almost constant irrigations. 
Furthermore, the pressure on the trigone 
may produce vesical spasm with resultant 
pain and occlusion of the ureteral orifices. 

In children who cannot tolerate indwelling 
catheter drainage, suprapubic cystotomy is 
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Fig. 8. Case 4, 18-month-old boy with chief com- 
plaint of repeated episodes of fever, vomiting, and 
abdominal distention. A, Barium enema revealed 
apparent obstruction at the splenic flexure. At 
laparotomy a dilated bladder and left ureter were 
found. Subsequent studies revealed a urea nitrogen 
of 25 mg. per cent and residual urine of 250 c.c. 


recommended. Such drainage, to be efficient, 
should be carried out so that the Pezzer 
catheter is introduced through the dome of 
the bladder where it will not press down on 
the trigone and cause vesical spasm with 
secondary ureteral obstruction. Furthermore, 
a long sinus tract between the bladder and 
the skin is desirable to prevent leakage 
around the tube. This may be effected by 
bringing the tube out from the abdomen 
near the umbilicus (Fig. 4B) through a stab 
wound in the rectus sheath and through the 
skin. Children with this type of drainage do 
very well, do not have bladder spasm, and 
stay dry. We have had one such child on 
suprapubic drainage for over 11 years. He 
went through high school and engaged in the 
usual activities with the rest of his class- 
mates. The tube was opened at periodic 
intervals during the day as would be neces- 
sary for normal voiding. 
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Fig. 8. B and C, Cystogram in anterior and oblique projection revealed bilateral reflux up 
greatly dilated ureters to hydronephrotic kidneys. The patient was kept on catheter drainage 
until the urea nitrogen became normal, when a transurethral resection of a vesical neck con- 
tracture was performed. This did not relieve him of residual urine, nor did a subsequent 
transurethral procedure. D, Marked hydronephrosis persisted. Accordingly he was put on 
semipermanent suprapubic drainage to preserve renal function. He is now 10 years old, and 
the vesical obstruction will be resected with the adult resectoscope when he is large enough. 
E, Recent pyelograms show improved renal function with persistent hydronephrosis. 
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Fig. 9. Case 5, 6-month-old boy admitted with 
weight loss, vomiting, and cachexia. There were 
a large suprapubic mass and 200 c.c. of residual 
urine. The blood urea nitrogen was 57 mg. per 
cent. A, A cystogram revealed a trabeculated blad- 
der and reflux up a dilated left ureter to a hydro- 
nephrotic kidney. Because of sepsis and the 
patient’s poor condition, suprapubic drainage was 
instituted. B, Three months later a right pyo- 
nephrosis developed requiring drainage by nephros- 
tomy. The patient lived for 2 years on combined 
drainage, having severe intermittent attacks of 
sepsis; he died of renal failure and sepsis. C, 
Autopsy specimen of urinary tract showing pros- 
tatic valves, hypertrophied bladder, and kidneys 
damaged by infection and back pressure. This 
urinary tract was too badly damaged to we saved 
when the patient was first seen. 
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Fig. 10. Case 6, 12-year-old boy admitted because 
of protuberant abdomen and urinary frequency. 
The urine was filled with pus and bacilli. Exam- 
ination showed the bladder to be filled to the 
umbilicus; the blood urea nitrogen was 29 mg. 
per cent. A, Cystogram showing reflux up tre- 
mendously dilated right ureter to huge hydro- 
nephrosis. The patient was placed on suprapubic 
drainage and has remained on it since (6 years). 
Two weeks after drainage, function had im- 
proved so that intravenous urography was possible 
B, This revealed a diminution of the right hydro- 
nephrosis. C, At that time the left kidney was 
also delineated by reflux. The patient has con 
tinued to live: precariously, with recurrent bouts 
of sepsis and uremia. No definitive surgery has 
been attempted because of his poor condition. 
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Fig. 11. Case 7. An unusual type of bladder outlet obstruction caused by a left ectopic ureter 
opening into the prostatic urethra. The patient, a 5-week-old boy, was admitted with a dis- 
tended bladder and overflow incontinence. A, Urethral catheter passes up ectopic ureter in- 
stead of into bladder. B, Contrast medium demonstrates an ectopic hydroureter occluding the 
vesical outlet, with distended bladder and minimal right hydronephrosis. Cystoscopy confirmed 
the impression of ectopic ureter. The latter was resected and the left kidney drained by 
cutaneous ureterostomy to the left lower quadrant. C, There was apparent return of function 
of the left kidney following ureterostomy but it lasted only 6 months. D, Retrograde injection 
of left ureter shows only a hydronephrotic shell remaining; nephrectomy and ureterectomy were 
performed. The patient is living and well with normal bladder function. 
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Patients who require constant drainage, as 
a result of severe hydronephrosis, must drain 
these tubes continuously into plastic leg uri- 
nals to prevent back pressure on the kidneys. 
These leg bags are clean, odorless, disposable, 
and relatively inexpensive. 

2. Definitive treatment. It is now well 
established that there are two ways in which 
definitive removal of the obstruction at the 
bladder neck can be carried out. These in- 
clude (1) retropubic exposure of the pros- 
tate with excision of the valves or obstruct- 
ing tissue and (2) transurethral resection. 
Suprapubic transvesical excision has become 
unpopular because of the extremely poor 
results and inadequate visualization.** 

a. Retropubic plastic procedures. These 
were devised by Lich'® and others* ™ and 
have been the most effective method of deal- 
ing with all types of obstruction at the 
bladder neck (Fig. 3C). The prostate is 
exposed retropubically under direct vision, 
the bladder is opened anteriorly in a longi- 
tudinal direction, and the obstructing valves 
or tissue are removed. A wedge may be taken 
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out of the vesical neck if a contracture is 
present. Following this the bladder is closed 
in such a manner as to increase the diameter 
of the vesical outlet (transversely or by Y-V 
closure). 

b. Transurethral resection. This method is 
most effective in older children rather than 
in tiny infants. In children under 1 or 2 
years of age it is impossible to introduce the 
infant resectoscope into the bladder for this 
procedure without a perineal urethrostomy. 
This is a valuable adjunct in the treatment 
of vesical neck obstruction in children and is 
imperative unless the child is 3 or 4 years old 
or older. The insertion of the resectoscope 


Fig. 12. Case 8, 3-year-old boy admitted with con- 
vulsions and a blood pressure of 180/120. There 
had been dribbling overflow incontinence since 
birth. Blood urea nitrogen was 29 mg. per cent. 
Catheterization revealed 560 c.c. of residual urine. 
A, The cystogram showed marked trabeculation 
without reflux. The patient was placed on supra- 
pubic drainage but died of renal- failure after 2 
months. B, Autopsy specimen showing urethral 
valves and dilatation of the upper urinary tract 
with multiple abscesses. 
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through the perineal urethra obviates the 
complications of urethral stricture, which 
will inevitably occur when a rigid instrument 
is inserted into a small urethra. In older 
children, the infant resectoscope is easily 
passed through the entire urethra and vis- 
ualization is simple. 

Cystoscopic evaluation of the bladder out- 
let in children is difficult, because of the 
small lens system in infant resectoscopes and 
the indefinite landmarks in the urethras of 
small boys. In general the operator should 
assume that if the child does not empty his 
bladder and trabeculation exists in the blad- 
der, there is high-grade obstruction at the 
bladder neck, whether or not this can be 
definitely distinguished with the lens. Resec- 
tion should then be boldly undertaken on the 
bladder neck, staying away from the external 
sphincter, which lies distal to the verumon- 
tanum. If a large verumontanum or valves 
are present, these too should be resected. 
The operator should remember that in chil- 
dren the ureteral orifices are very close to the 
vesical neck and must be avoided during the 
resection. 

We have found that one or more trans- 
urethral resections have been necessary in 
some of our patients to enable them to void 
without residual urine and to eliminate the 
infection. In one instance, the patient after 
three resections was still not urinating prop- 
erly and carried residual urine. Accordingly 
permanent suprapubic drainage was estab- 
lished. When he reached the age of 16, an 
adult resectoscope was introduced and the 
vesical neck contracture easily resected. He 
now has a perfectly adequate urinary tract. 
Semipermanent suprapubic drainage is rec- 
ommended for all boys in whom unequivocal 
relief of obstruction is not obtained. It pre- 
serves renal function in the growing boy 
until he is large enough to permit transure- 
thral surgery. 

There is no particular advantage in the 
transurethral route over the retropubic one. 
We have favored the former because we feel 
a better ultimate visualization of the outlet is 
to be had during transurethral surgery and 
because it carriers almost a negligible mor- 


Obstruction of bladder neck in male child 871 


B 


Fig. 13. Case 9, 27-month-old boy admitted be- 
cause of nausea and vomiting, weight loss, and a 
suprapubic mass. Urine contained pus and albu- 
min. The urea nitrogen was normal. A, Intrave- 
nous urogram at admission showed bilateral hydro- 
nephrosis. B, The cystogram revealed a trabecu- 
lated bladder without reflux. Cystoscopy revealed 
hypertrophy of the verumontanum and prostate. 
After preliminary catheter drainage, transurethral 
resection was performed twice, resulting in the 
ablation of residual urine and the appearance of a 
good urinary stream. This patient did not return 
to the hospital for pyelograms and could not be 
traced. 
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Fig. 14. Case 10, 10-year-old boy admitted with a distended bladder and overflow incon- 
tinence, which had been present all his life. The blood urea nitrogen was normal. A, Intra- 
venous urogram following catheter drainage shows a normal right kidney and no function on 
the left side. Cystoscopy revealed hypertrophy of all three lobes of the prostate, and trans- 
urethral resection was carried out. Following resection there was no longer any residual urine, 


and the urinary stream became adequate. 


B, Intravenous urogram 1 year following operation shows return ot function to the left kidney, 


although minimal hydronephrosis persists. 


bidity and mortality. Equally good results 
have been obtained by others with retropubic 
methods. We have found this exposure diffi- 
cult in older children. 


CASE REPORTS 


The cases depicted in Figs. 5 to 17 repre- 
sent 13 of 16 cases of vesical neck obstruc- 
tion seen at St. Christopher’s Hospital for 
Children between 1949 and 1959. Three 
cases have been excluded because of inade- 
quate follow-up studies. The unconventional 
style of presentation consisting of selected 
urograms with an abbreviated legend sum- 
marizing the history is felt to be more in- 
structive than the usual detailed protocols.* 


*We wish to express our appreciation to Dr. James 
Arey, Pathologist, St. Christopher's Hospital for Children, 
who reviewed all pathologic sections in these cases. 
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Fig. 15. Case 11, 4-year-old boy admitted to the hospital for tonsillectomy with no 
history of urinary difficulties. Preoperative urinalysis revealed innumerable pus 
cells. A, Excretory urogram showing severe left hydronephrosis and hydroureter, 
apparently caused by ureterovesical obstruction. There is also apparent absence of 
the right kidney. B, Cystogram following voiding reveals absence of reflux and a 
small amount (25 c.c.) of residual urine. 
The patient voided with a fair stream and 
had no incontinence. Cystoscopy revealed an 
apparently normal outlet and no bladder tra- 
beculation. There was only a nonpatent dim- 
ple in the region of the right ureteral orifice. 
C, A diagnosis of left ureterovesical ob- 
struction was made, and the ureter was re- 
implanted into the bladder through a sub- 
mucosal tunnel. The patient was left on 
suprapubic drainage. 
D, This resulted in improvement in func- 
tion of both kidneys with the excretion of 
contrast medium from the supposedly absent 
right kidney. 
Since suprapubic drainage had produced 
this effect, it was realized that an undiag- 
nosed obstruction of the vesical neck was 
present, and transurethral resection was 
carried out 2 months later. This resulted 
in the elimination of the small amount of 
residual urine and the maintenance of func- 
tion in the right kidney. 
Vesical neck contracture in children 
should be suspected whenever there is re- 
sidual urine and dilatation of the upper 
tract, or ureteral reflux, despite the apparent 
normal cystoscopic appearance of the outlet. 
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Fig. 16. Case 12, 3-month-old boy admitted because of failure to gain weight. The blood urea 
nitrogen was 21 mg. per cent, and there was 30 c.c. of residual urine. A, Excretory urogram 
showed bilateral ureterectasia with little hydronephrosis. B, Cystogram showed dilatation of 
the prostatic urethra, without reflux up the ureters. The baby was too small to be treated 
with the infant resectoscope, and the changes were too borderline to require catheter or 
supropubic drainage, so he has been followed for a year. Excretory urograms at 15 months 
showed no increase in the ureteral dilatation and a normal blood urea nitrogen. The amount 
of residual urine has remained the same. Cystoscopy has shown obstructing prostatic tissue. 
The vesical obstruction will be resected when he is large enough to permit the use of the 


infant resectoscope. 


Fig. 17. Case 13, 3-month-old 
boy admitted with weight loss 
and a blood urea nitrogen of 
100 mg. per cent. The bladder 
was distended. The cystogram 
shows bilateral reflux up the 
ureters. Despite catheter drain- 
age and fluid therapy, the baby 
died soon after these studies 
were made. Autopsy revealed 
a vesical neck contracture. 
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SUMMARY 


1. Unrecognized vesical neck obstruction 
is a frequent cause of renal destruction in 
male infants and children. 

2. This condition should be diagnosed in 
(he postnatal period in the newborn nursery. 
No newborn infant should be discharged 
from the hospital until he has been observed 
to void with a good stream. 

3. Temporary treatment consists of cathe- 
ter or suprapubic drainage. The latter can 
be continued indefinitely if kidney function 
is poor. 

4. Definitive treatment is by retropubic or 
transurethral surgery. If not completely suc- 
cessful, suprapubic drainage should be insti- 
tuted as a kidney-saving measure until the 
patient is old enough to permit an adequate 
operative procedure. 
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A quantitative study of the influence of 
added buman albumin on bilirubin removal 


Margery A. Smith, B.Sc. 


MELBOURNE, AUSTRALIA 


T He value of exchange transfusion in the 
initial treatment of infants with erythroblas- 
tosis fetalis is firmly established,? but the 
management by repeated exchange transfu- 
sions in babies with a secondary hyperbili- 
rubinemia is far from satisfactory. Each trans- 
fusion produces biochemical changes,® sud- 
den death can always supervene, and much 
time of skilled workers is expended. An or- 
thodox exchange transfusion readily removes 
sensitized erythrocytes, but large amounts of 
bilirubin remain in the infant because of its 
distribution in plasma, tissue fluid, and cells.® 
Any method of increasing bilirubin re- 
moval or reducing the need for re-exchange 
demands serious and urgent consideration. 
Brown, Zuelzer, and Robinson® clearly in- 
dicated that bilirubin rapidly diffused into 
the circulation during exchange transfusion. 
Improved bilirubin exchange could be 
achieved by the introduction of a bilirubin 
binding substance into the blood stream prior 
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Human albumin in exchange transfusion 
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to exchange. This would favor diffusion into 
the blood and a more adequate removal of 
bilirubin by the orthodox exchange tech- 
nique. Recently Odell'* ** has demonstrated 
the elevation of serum bilirubin in the human 
infant following intravenous administration 
of albumin. 

Johnson and colleagues* working with ic- 
teric newborn rats demonstrated the protec- 
tive value of intraperitoneal albumin in the 
prevention of kernicterus; Bowen, Porter, and 
Waters' using newborn puppies as experi- 
mental animals demonstrated that the neu- 
rotoxic effect of intravenous bilirubin was 
substantially mitigated by the concurrent in- 
jection of human albumin. 

An investigation was therefore planned to 
ascertain whether human albumin would ap- 
preciably increase this diffusion process. Al- 
ternate babies were designated as controls or 
treated with salt-poor concentrated human 
albumin (25 Gm. albumin in 100 ml. of 
fluid) in the early stage of the exchange 
transfusion. 

In each group the removed bilirubin was 
estimated quantitatively. This involved an 
initial introduction of Evans blue for blood 
volume determination, sampling the infant’s 


Volume 57 Number 6 


blood before and after the exchange, and 
sampling the discarded or “waste blood.” 


MATERIAL 


At the Royal Women’s Hospital, Mel- 
bourne, all infants affected with erythroblas- 
tosis due to the Rh factor were treated in one 
unit, and these babies provided the clinical 
material for the trial. 

The series included both premature and 
term babies. Controls and albumin-treated 
babies were selected alternately, and neither 
group contained a disproportionate number 
of small infants. 


METHOD 


The exchange transfusion was carried out 
by an experienced registrar, and one of the 
authors (W.H.K.) acted as monitor on 
every occasion. Increments of 10 ml. of Rh- 
negative, group specific, fresh citrated blood 
were introduced by a polyvinyl catheter in 
the umbilical vein. A transfusion rate of 16 
ml. of blood per minute and a volume of 
220 ml. of blood per kilogram of body weight 
were arbitrarily selected. Silicone coating of 
the exchange equipment and a very short 
waste delivery tube largely eliminated clot- 
ting problems. In some cases hemolysis of the 
discarded blood presented a difficulty for 
which no adequate solution was found. 

Quantitative estimations were attempted 
on 32 infants but complete data were ob- 
tained for only 20 of them. 

Exclusion of cases. Twelve infants were 
excluded on one or more of the following 
grounds (see Table III): (1) clotting of 
specimens of blood, 2 cases; (2) gross hemol- 
ysis of “waste blood,” 1 case; (3) disagree- 
ment between the blood volume as deter- 
mined by the independent methods of Evans 
blue dilution and fetal hemoglobin levels; 
(4) inadequate volume of exchange. 

It is to be noted that no case was elim- 
inated because it failed to support the thesis. 

Procedure. 1. Immediately after insertion 
of the umbilical catheter, 5 ml. of blood was 
taken in a dry syringe as a blank for Evans 
blue determinations. 


2. From a single syringe used in all pa- 


Human albumin in exchange transfusion 877 


tients, a known dose of 2.06 mg. of Evans 
blue was injected into the catheter, and the 
syringe and tubing were rinsed 3 times with 
the infant’s blood. 

3. After 5 minutes (to allow adequate mix- 
ing of the blood and dye), two 5 ml. samples 
were collected in heparinized tubes for esti- 
mations of levels of Evans blue, total bili- 
rubin, fetal hemoglobin, and the hematocrit 
value. 

4. Exchange transfusion was then carried 
out in the routine fashion in the control 
series. 

In the group treated with albumin 12.5 
Gm. of salt-poor concentrated human albu- 
min was used at the beginning of the ex- 
change, and a further 12.5 Gm. was intro- 
duced when the exchange was half com- 
pleted. In the control group 220 ml. of blood 
per kilogram of body weight was exchanged, 
while in the albumin-treated series the total 
volume of fluid (albumin plus blood) was 
also 220 ml. The technique of albumin in- 
troduction was simple. Connection from the 
drip chamber of the blood transfusion set 
was made to the albumin solution and donor 
blood so that occlusion of the appropriate 
tube allowed the operator to choose one or 
the other as the exchange medium. 

5. The last 10 ml. of blood withdrawn 
from the infant was collected in 2 heparin- 
ized tubes. 

6. All the waste blood was meticulously 
delivered into a flask containing 50 mg. of 
heparin. Care was taken to agitate this waste 
gently but frequently during the exchange. 

After inspection and measurement of the 
volume of the waste it was thoroughly 
mixed, and samples were taken for the vari- 
ous estimations. 

Care was taken to carry out a balanced 
exchange. Special attention was paid to the 
rate of exchange and it will be noted that 
all infants in the albumin-treated series had 
a rather rapid exchange. In the control series 
the exchange rate was slower than intended 
in some patients, but this favored increased 
bilirubin excretion in the control group and 
does not vitiate the conclusion to be made 
later. 
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Evans blue (T-1824) concentration was 
estimated by the method of Tornberg."* Be- 
cause this dye was compared in plasma of 
widely varying levels of jaundice, the ac- 
curacy of the method might be questioned. 
However, serial dilution of deeply icteric 
plasma with normal plasma to which was 
then added a constant amount of T-1824 
showed no interference with bilirubin con- 
centrations up to the maximum level of 20 
mg. per cent present in the series. 

Biochemical estimations. As large volumes 
of blood were available for testing, biochem- 
ical estimations were made under the most 
favorable conditions. 

1. Hematocrit values were determined 
after spinning for 55 minutes at 3,000 r.p.m. 
in a radius of 14 cm. 

2. Fetal hemoglobin was estimated by a 
modification of the Singer alkali denatura- 
tion technique.'* Heparinized blood was cen- 
trifuged for 10 minutes at 3,000 r.p.m. The 
supernatant fluid was removed with the use 
of the Pasteur pipette for estimation of bili- 
rubin. The red blood cells were washed with 
a large volume of isotonic saline solution and 
again centrifuged for 10 minutes at 3,000 
r.p.m. 

One milliliter of packed cells was added 
to 1.5 ml. of distilled water and a trace of 
saponin powder was blown in by Pasteur 
pipette. The mixture was thoroughly shaken 
and after 10 minutes the alkali denaturation 
technique of Singer was applied to the laked 
blood. In many specimens it had been found 
that Singer’s method of adding toluene to 
the cells and water and then centrifuging to 
separate the layers was unsatisfactory. It 
was sometimes impossible to separate the 
lower red layer cleanly from the upper 2 
layers. With the saponin method it was 
found necessary to allow 2 minutes before 
addition of ammonium sulfate to precipitate 
the denatured adult hemoglobin. Excellent 
duplicates were obtained with this modifica- 
tion. 

3. Bilirubin was estimated by Powell’s 
method'* with use of Ehrlich’s diazo mixture 
with sodium benzoate urea as a coupling 
agent. In a separate series of experiments it 
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was shown that Evans blue in concentrations 
up to 2 per cent did not interfere appre- 
ciably with estimation of the bilirubin. 

Percentage exchanges of fetal red blood 

cells, plasma, and bilirubin. 

1. Fetal red blood cell exchange. The fetal 
red cell exchange was calculated from the 
following formula: 

(initial — final) concentration of 
circulating fetal hemoglobin 


initial concentration of circulating 
fetal hemoglobin 


x 100% 


2. Plasma exchange. The plasma exchange 
was calculated from the concentration of 
Evans blue in the final sample withdrawn 
from the baby during the transfusion. It 
was assumed that the total blood volume 
remained unaltered throughout the exchange 
since in our patients this was undertaken at 
least 6 hours after birth when the plasma 
shift was judged to be complete,” ** and a 
balanced exchange was always carried out. 

Circulating Evans blue at end of trans- 
fusion = 


blood volume x x 0.83) 


x final concentration of Evans blue (mg.) 


Plasma exchange = 
2.06 — Evans blue remaining in 
circulation 


2.06 x 
(2.06 mg. of Evans blue initially injected) 


(A) Evans blue method using the correc- 
tions for trapped plasma and body venous 
hematocrit advocated by Chaplin, Mollison, 
and Vetter.* 


Blood volume (ml.) = 


initial dose of Evans blue (mg.) 
plasma concentration of Evans blue 
(mg. %) 


x 


100 
100 (hematocrit x 0.83) 


(B) Brown, Zuelzer, and Robinson’s fetal 
hemoglobin method.* Fetal hemoglobin ini- 
tially circulating = fetal hemoglobin re- 
moved plus fetal hemoglobin circulating 
after exchange. 


Volume 57 Number 6 


Blood volume x initial fetal hemoglobin 
= (volume blood exchanged x fetal hemo- 
globin in waste) + (blood volume x final 
fetal hemoglobin). 

Therefore, blood volume (ml.) = 
fetal hemoglobin concentration in waste x volume 

waste 
(initial — final) concentrations of fetal hemo- 


globin in blood 


3. Bilirubin exchange. The bilirubin ex- 
change was calculated from the formula: 


mg. of bilirubin recovered from waste = 
—— x 100% 
mg. of bilirubin circulating initially 


The total amount of bilirubin circulating 
initially was calculated from the concentra- 
tion of bilirubin in milligrams per cent in the 
specimen removed before any donor blood 
was given in the plasma volume at that time, 
determined by the Evans blue dilution tech- 
nique. 

The total quantity of bilirubin removed 
was estimated from its concentration in milli- 
grams in the plasma fraction of the waste 
blood. The latter was calculated from the 
volume of waste blood and its hematocrit, 
corrected for trapped plasma. 

4. Diffusion of bilirubin during exchange 
transfusion. Since the percentage exchange 
of bilirubin was strictly analogous to that for 
plasma and fetal red blood cells, the bilirubin 
diffusion into the circulation during an ex- 
change transfusion was indicated by the dif- 
ference between the percentage bilirubin ex- 
change and the percentage plasma exchange. 


RESULTS 


In Tables I and II all relevant biochemical 
data are presented. 

The fetal hemoglobin estimations proved 
an excellent indicator for the percentage red 
blood cell exchange and for blood volume in 
the first transfusion. In subsequent exchanges 
the amount of fetal hemoglobin was so small 
that accurate estimation of the percentage 
red blood cell exchange and blood volume 
was difficult. 

Both direct- and indirect-reacting biliru- 
bin concentrations were determined on all 
specimens in the series. The direct-reacting 
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Fig. 1. Plasma and bilirubin exchange in control 
and treated infants. 


fraction was so small in every case that only 
the total bilirubin figure has been quoted in 
the tables. As would be expected from theo- 
retic considerations the percentage bilirubin 
exchange was always higher than the fetal 
red blood cell exchange. 

Fig. 1 shows the percentage exchange of 
plasma (cross hatched) and bilirubin (solid 
column), each pair of columns representing 
a single baby. There is a striking improve- 
ment in bilirubin exchange in the albumin- 
treated series, with comparable plasma ex- 
change in the twin groups. 

Control group: 

Mean exchange of plasma 91.4 per cent 

Mean exchange of bilirubin 124 per cent 

Albumin-treated group: 

Mean exchange of plasma 92.7 per cent 

Mean exchange of bilirubin 187 per cent 
The difference between the mean percentage 
exchange in the plasma gave a nonsignificant 
value for t. In the bilirubin percentage ex- 
change, the value of t was 3.68, based on 20 
degrees of freedom and this exceeds the 1 
per cent significance level. 

The percentage plasma exchange, calcu- 
lated by the Evans blue method, was un- 
doubtedly a little high. It is known that 
Evans blue slowly disappears from the cir- 
culation but in the time of an average ex- 
change this loss of dye would not invalidate 
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Table I. Biochemical findings in control and treated cases 


\Dose of levels Bilirubin levels Hematocrit 
Dose of| Evans Fetal hemoglobin levels| (mg./100 mil. (mg./100 mil. (uncorrected ) 
albumin| blue (Gm/100 ml. blood) plasma) plasma) Initial | Final | Waste 


Case | (Gm.) | (mg.) | Initial | Final | Waste | Initial | Final | Initial | Waste (%) | (%) 
Nil 1.00 10.36 0.72 3.15 1.40 0.08 15.80 8.00 54 37 44 
Nil 2.06 5.73 0.70 1.80 1.29 0.23 9.20 5.70 33 40 39 
Nil 2.06 1.49 0.10 0.30 1.49 0.20 21.80 9.70 38 37 35 
Nil 2.06 Too small to estimate 1.35 0.12 28.80 13.60 34.5 37 38.5 
Nil 2.06 6.99 0.99 2.60 1.36 0.09 28.40 11.90 30 34 36 
Nil 2.06 Too small to estimate 1.10 Nil 27.60 15.10 36 34 34 
Nil 2.06 9.20 1.10 3.20 1.08 0.14 7.95 4.85 43 40 37 
Nil 2.06 8.28 0.47 2.26 1.67 0.09 7.40 3.80 50 50 44 
9 Nil 2.06 Too small to estimate 1.31 0.12 28.80 13.60 34.5 37 38.5 
10 Nil 2.06 Too small to estimate 1.05 0.06 16.80 9.60 35 37 36 


11 10 2.06 9.20 0.80 3.10 1.52 0.11 6.00 3.60 43 ms 
12 25 2.06 Too small to estimate 1.43 0.10 15.80 7.85 40 32 30 
13 12.5 2.06 7.80 0.50 1.60 1.67 0.03 7.60 3.80 35 33 30 
14 25 2.06 0.90 Too small to 1.67 0.03 8.70 5.50 39 38 39 
estimate 
15 25 2.06 7.66 0.70 2.25 1.05 0.05 21.10 12.20 43 36 35 
16 25 2.06 1.80 0.20 0.45 2.10 0.04 16.90 10.00 35 30 33 
17 25 2.06 7.96 0.62 1.71 1.52 0.25 9.50 4.95 42 35 33 
18 22.5 2.06 10.05 0.82 3.17 1.73 0.13 6.60 3.00 42 31 33 
19 25 2.06 8.10 0.90 2.10 1.22 0.13 10.35 5.15 44 37 36 
20 25 2.06 12.70 1.30 3.40 2.24 0.13 4.45 2.60 56 35 38 


Table II. Blood volume and details of exchange in control and treated cases 


Ratio Blood volume 


(volume Fetal 
| Volume exchange| Plasma Evans | hemoglo- 


Percentage exchange Exchange 


Birth 
weight | Albu- le xchange| to body | volume | blue bin Red Bili- rate 
Case | (Gm.) | min | (ml.) | weight) | (ml.) | (ml.) (ml.) |Plasma| cells | rubin | (ml./min.) 

1 1,475 No 290 200 115 129 96 92 93 119 11.6 
2 2,100 No 480 230 159 220 175 82 88 117 18.5 
3 2.780 No 700 250 139 211 151 87 93 146 12.8 
t 2.250 No 495 220 153 213 * 92 = 105 17.1 
5 2.470 No 480 190 151 200 190 94 86 74 13.7 
6 2,470 No 705 290 187 267 bad 100 o 142 13.9 
7 3,150 No 710 230 192 298 280 87 88 140 12.3 
8 3.040 No 675 220 126 215 199 95 93 160 15.4 
9 2.250 No 495 220 157 220 ® 91 - 97 16.7 
10 3,310 No 720 220 198 276 ® 94 re 136 17.4 
11 2.980 Yes 710 240 136 212 262 92 91 218 16.5 
12 2.980 Yes 705 240 144 216 i 93 = 178 15.6 
13 2.770 Yes 590 210 122 172 130 98 94 173 16.9 
14 2.770 Yes 705 250 122 181 AS 98 = 232 17.6 
15 +,060 Yes 920 230 204 316 298 94 91 178 16.8 
16 1.800 Yes 410 230 99 131 115 96 89 170 18.2 
17 3.810 Yes 810 210 136 208 189 84 92 213 16.1 
18 2 430 Yes 550 220 119 181 188 90 92 145 14.5 
19 3.470 Yes 795 230 169 267 225 90 90 155 16.9 
20 2.040 Yes 515 250 92 172 153 92 90 208 14.9 


*Second exchange transfusion, 
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the results. In the first exchange, the fetal 
hemoglobin method probably gives a slightly 
more accurate estimate since little new fetal 
hemoglobin could enter the circulation in the 
available time. 

The values obtained for blood volume as 
determined by the independent methods were 
strikingly similar (see Table II). They also 
agree with the figures given by Sisson*® and 
Mollison’® for normal infants. As already 
pointed out, the close agreement between 
blood volume determined by independent 
methods involving fetal hemoglobin and 
Evans blue estimation confirmed the figures 
presented here. 

Some patients were excluded because fetal 
hemoglobin and Evans blue methods of de- 
termining the blood volume failed to agree. 
Evans blue values are taken for purposes of 
calculation in presenting the results in these 
excluded cases as shown in Table III. Results 
in babies with gross clotting or hemolysis of 
specimens are not presented. Results for those 
babies in the control series with inadequate 
exchanges are also included in Table III. 
None of the patients in Table III appear in 
the results of Table I or Fig. 1. 


DISCUSSION 


The results reported in this paper show 
that there is a striking improvement in 
bilirubin removal when human albumin 
is administered with the blood given dur- 
ing exchange transfusion of erythroblastotic 
babies. 
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The series of cases is still too small to eval- 
uate the full clinical value of albumin-forti- 
fied blood transfusions, but already the re- 
sults suggest that the necessity for repeated 
exchanges will be considerably reduced by 
addition of serum albumin in the early stages 
of exchange and maintenance of it at a high 
level throughout. 

These effects may be explained by 1 or 
both of 2 mechanisms. The first possibility 
is that human albumin exerts an osmotic ef- 
fect, expanding the plasma volume at the 
expense of tissue water, but in practice no 
elevation of venous pressure or wide variation 
in hematocrit value was observed. The sec- 
ond and more likely explanation is rapid 
diffusion of bilirubin into the circulation 
when large numbers of binding sites are 
made available by the addition of intravas- 
cular albumin. 

The second dose of albumin given when 
the operation is half completed should en- 
sure continuously favorable conditions for 
bilirubin diffusion throughout the whole pe- 
riod of the exchange. As an appreciable 
amount of the albumin administered must be 
retained in the infant’s circulation, this 
should be of therapeutic value by providing 
free binding sites for unbound bilirubin en- 
tering the circulation after the period of the 
exchange. The use of so large a volume of 
albumin solution in comparison with the 
baby’s total blood volume could be ques- 
tioned on the ground that it would appre- 
ciably increase the degree of anemia. In 


Table III. Exchange results for cases excluded from Tables I and II and Fig. 1 


Plasma Red blood cell 
exchange exchange 
Albumin | (%) (%) 


Bilirubin 
exchange 


Remarks 


No 86 81 
No 92 85 


Yes 93 


Yes 94 ? 66 
No 94 93 
No 96 
No 88 
No 94 71 
No . 93 a 


Volume of exchange too small 


Evans blue figures not available 


Fetal hemoglobin estimations not available 
or unreliable because exchange was a 
repeat one 
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practice this was not a problem since the 
greater part is removed in the waste or dif- 
fuses into tissue fluid. A subsequent simple 
transfusion was needed by only 1 of the 20 
babies in the series and this baby had 3 
orthodox exchange transfusions. 

Albumin-fortified blood transfusions should 
be particularly valuable in babies first seen 
when already deeply icteric by aiding rapid 
removal of the bilirubin and decreasing the 
need for multiple exchanges in these sick in- 
fants. 

Severe anemia and cardiac failure are the 
only contraindications for the use of albu- 
min. In these infants erythrocytes are the 
urgent need. Jaundice is not the immediate 
problem and the introduction of a potential 
volume expander in the form of concentrated 
human albumin may be dangerous. 

There was no evidence of cardiac failure 
in any of the babies treated with albumin, 
although it is to be noted no profoundly ane- 
mic infant happened to need treatment dur- 
ing the time this work was proceeding. 

It is noteworthy that no deaths occurred 
among any of the babies in either the al- 
bumin-treated or control groups although 
several were severely affected. 


SUMMARY 


1. The percentage exchange of plasma, of 
fetal red blood cells, and of bilirubin was de- 
termined in 20 infants with erythroblastosis 
fetalis. 

2. In 10 of these patients salt-poor con- 
centrated serum albumin was introduced into 
the exchange medium. 

3. A striking improvement in extraction of 
bilirubin was observed in the albumin-treated 
group. 

4. Only trivial technical difficulties were 
encountered. 

5. No deaths occurred in either series. 

6. The possible mode of action of human 
albumin is discussed. 

7. Indications and contraindications for 
the use of human albumin are outlined. 
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Diaper rash, self-inflicted excoriations, and 
crying in full-term newborn infants kept 


in the prone or supine position 


H. G. Keitel, B.A., M.D.,* R. Cohn, B.A., M.D., and D. Harnish, B.A. 


PHILADELPHIA, PA. 


THERE is strong feeling on the part of 
some nursery personnel that it is important 
to place newly born infants in the supine 
position. However, there is a lack of specific 
information on the effect of position on 
neonatal morbidity. A study was initiated, 
therefore, to evaluate the effects of main- 
taining one group of newly born infants 
continuously during their nursery course in 
the prone position and another group in the 
supine position. 


METHOD OF STUDY 


Immediately on admission to the nursery 
newly born full-term white infants were as- 
signed in rotation to be placed in either the 
prone or the supine position throughout their 
nursery course. The infants were kept in the 
same nursery and the type of diapers,+ bed- 
ding, time and type of feeding, and fre- 
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Cotton diapers were used. 


quency with which diapers were changed 
were similar in both groups of infants. Early 
morning feedings were at 5:30 a.m. and 9:30 
A.M. Rounds were made between 8:00 and 
9:15 a.m., at which time the infants were 
undressed and carefully examined under a 
bright light. Crying was noted and recorded 
prior to the physical examination. Erythema, 
macules, and papules in the diaper area were 
classified as diaper rash, except in patients 
with generalized macular-papular dermatoses 
extending into the diaper area. 


RESULTS 


The frequency of diaper rash was con- 
siderably greater in infants kept in the supine 
position (see Table I). The majority of the 
diaper dermatoses were found in the gluteal 
region. 

The incidence of scratch marks (self-in- 
flicted excoriations) was also considerably 
higher in infants kept in the supine position 
(see Table I). Most of the scratch marks 
were on the face, although a few were also 
noted on the trunk. Some of the excoriations 
were quite prominent (Fig. 1); secondary 
infections were not observed. 

The frequency of crying was about twice 
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Fig. 1. Full-term infant, age 2 days, with multiple 
self-inflicted excoriations (scratch marks). 


as great in the infants kept on their backs 
(see Table I). When the position of the in- 
fants who were crying was reversed, over 
one half of the infants on their backs stopped 
crying when placed on their stomachs 
whereas only an occasional infant lying on 
his abdomen stopped crying when placed on 
his back. The relatively high incidence of 
crying was caused by the fact that the in- 
fants were observed shortly before feeding 
time. 


Table I. Full-term newborn infants kept in 
the prone or in the supine position in the 
first 4 days of life: the incidence of diaper 
rash, of self-inflicted excoriations, and of 


crying 


Day of life 


1 2 3 4 
(%e) \(%)\ \(%) 


Diaper rash 

140 babies on back 0 0 9.4 28.1 

141 babies on stomach 0 08 O08 10.3 
Statistical significance 

of difference tO) 0.1 
Scratch marks 


140 babies on back 14.6 24.2 23.4 27.4 

141 babies on stomach 9.7 10.2 19.9 19.7 
Statistical significance 

of difference 5.0 


Crying 
140 babies on back 14.6 20.5 32.0 42. 
141 babies on stomach 9.7 8.5 17.6 1 
Statistical significance 
of difference 10 #10 £O.1 


ey 
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Table II. The incidence of diaper rash in the 
first 5 days of life in infants receiving 0.2 
Gm. pt-methionine per day* 


Without With % with 
diaper diaper diaper 


rash rash rash 


Control infants 47 30 64 
Infants receiving 0.2 

Gm. pt-methionine 

once a day 45 22 50¢ 


*Diaper rash was not observed in the inguinal area or 
or the genitals. The diaper rash was not thought to be 
cue to ammonia since there was no ammoniacal odor. 

+The difference in incidence of diaper rash is not 
statistically significant. 


Erythema and chafing of the skin over the 
knees was limited to infants in the prone 
position, and was considered to be clinically 
detrimental in 2 out of 141 infants. Erythema 
and chafing of the skin over the heels were 
limited to infants kept in the supine position 
and were clinically detrimental in 2 out of 
140 infants. Pustules, toxic erythema, and 
generalized macular-papular rashes were ob- 
served in an equal number of the infants 
maintained in each position. 

In a study still in progress it has been 
observed that the incidence of umbilical cord 
erythema is slightly higher in infants kept in 
the supine position, but the difference is not 
statistically significant. 


DISCUSSION 


Dermatoses, and particularly diaper rash 
and scratch marks, are the most frequent 
cause of morbidity in the newborn nursery, 
exceeding regurgitation in frequency. To a 
considerable extent these minor nuisances 
are preventable. 

Although diaper rash can usually be pre- 
vented by frequent change of diapers, a 
limited nursery staff may render this un- 
feasible, particularly when one nurse or 
nurse’s aide is assigned to as many as 12 to 
20 babies during one or more shifts per day. 
Maintaining infants in the prone position 
reduces the incidence of diaper rash. Diaper 
rash is probably less frequent when infants 
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are in the prone position because urine and 
feces tend to fall away from the baby—at 
least feces and urine do not become com- 
pressed under the gluteal area as much. The 
addition of methioine to the formula did not 
alter the incidence of diaper rash in infants 
in the first 5 days of life (see Table IT). 
Keeping babies in the prone position re- 
duces the number of infants with self-in- 
flicted scratch marks. A pair of scissors 
should be included as one of the items 
to be brought to the hospital by the 
mother in confinement. The baby’s nails 
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should not be cut by the nursery staff, who 
are often overworked and who are poten- 
tially liable if they inadvertantly nick the 
skin, but by the mother who should learn 
how to cut the baby’s nails. 


SUMMARY 


Newly born infants kept in the prone 
(stomach) position have less diaper rash, 
self-inflicted excoriations (scratch marks), 
and cry less than infants kept in the supine 
(back) position. 
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Otitis media in a premature infant 


Otoscopic and pathologic findings 


M. S. McLellan, M.D.,* and Robert Stout, M.D. 


NEW ORLEANS, LA. 


WHILE making routine serial otoscopic 
examinations on premature infants with 
birth weights of 1,001 to 1,500 grams, we 
noted changes in the drum of one infant 
indicative of otitis media on the basis of 
currently accepted criteria for older infants. 
Because otitis media is usually not considered 
to occur in the very young infant, this being 
the first case encountered in our experience, 
the present report is submitted. 


CLINICAL COURSE 


The patient, a Negro female twin, was ad- 
mitted to our hospital at 6 hours of age, 
weighing 1,390 grams, and in apparently 
fair condition. 

On admission, the patient was given rou- 
tine premature care. 

On the eighth day, otoscopic examination 
revealed the following in the left ear: there 
were hairs in the canal and the drum showed 
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Charit Hospital of Louisiena, 1530 Tulane Avenue, 
New 12, La. 


ventral and dorsal pyrospheres,* spokelike 
markings,* the long process of the malleus, 
and pinkish-gray tensa and flaccida. There 
were hairs in the right ear canal and in the 
drum a ventral pyrosphere, spokelike mark- 
ings, a dorsal gray area,* a long process of 
the malleus, a doubtful cone of light, a red- 
dish-gray flaccida, and a pinkish-gray tensa. 
Otitis media was not suspected but, in retro- 
spect, might have been because of the rela- 
tive redness of the right flaccida. 

On the ninth day six small stools with 
strings of red mucus were passed. The he- 
moglobin level at the time was 17 Gm. per 
cent, and a stool culture yielded no patho- 
gens. The following day the infant became 
listless, refused her formula, and seemed to 
collect mucus in the throat. On the eleventh 
day the patient vomited, especially when 
gavaged. On physical examination she was 
very lethargic and did not cry. Firm loops 


luminous areas which 
vary in color from red to silver and are about the size of the 
short process. The one ventral to the umbo occurs more fre- 
quently than the one dorsal to it. Spokelike markings are 
hair-width linear markings which radiate from the umbo on 
the tensa ventral, and dorsal to the cone of light. The dorsal 
gray area occupies a portion of the drum at its crown margin 
dorsal to the short process (Fig. 1). 
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of bowel could be felt in the abdomen; these 
were considered to represent inspissated 
feces. A saline enema was given; hydration 
was maintained with fluids by clysis and 
formula by mouth. 

On the twelfth day, the vomitus had a 
fecal odor, and for the next 4 days the pa- 
tient remained inactive and listless, but had 
only occasional episodes of regurgitation and 
received most feeding by gavage. Roentgen 
examination of the abdomen showed gas in 
the bowel but no evidence of obstruction. A 
gastrocolic fistula was then suspected. 

On the fourteenth day, pyrospheres, spoke- 
like markings, dorsal gray areas, and long 
processes were not seen. Redness of the tensa 
and flaccida had increased more in the right 
drum than in the left one. A questionable 
cone of light was seen on the left side. The 


clinical impression was otitis media, more 


severe on the right side. 

On the sixteenth day, abdominal disten- 
tion was marked, although bowel sounds 
were heard. On the seventeenth day, both 
flaccidae and the right tensa were red, but 
the left tensa was relatively gray. No light re- 
flexes were seen. The short process of the 
right drum was less well defined than the one 
on the left, suggesting thickening of the tym- 
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Fig. 1. Diagrammatic representation of the ear- 
drum of the newborn infant. 


December 


Fig. 2. Photomicrograph of paraffin embedded, 
hematoxylin and eosin stained section demonstrat- 
ing thickened tympanic membrane and purulent 
material in middle ear cavity. (Original magnifica- 
tion 130.) 


panic membrane. Therefore, on the basis of 
changes in appearances of the ear drums 
on longitudinal examinations and the con- 
trast between right and left drums, we 
were convinced that our clinical impression 
of otitis media, moré severe on the right, was 
justified. 

There were periods of cyanosis and the 
patient’s condition continued to deteriorate 
until she died at 18 days of age. Clinical 
diagnoses at the time of death were: intes- 
tinal obstruction with possible gastrocolic 
fistula and probable purulent otitis media. 


AUTOPSY FINDINGS 


Gross pathology. The left middle ear cav- 
ity was opened and a light yellow sheet of 
castlike material was present in this space. 
The right middle ear was then decalcified: 
it contained a similar cast. Gross pathologic 
diagnoses were: (1) otitis media, purulent, 
bilateral, (2) fecal peritonitis, (3) hemor- 
rhagic gastritis, (4) pseudomembranous 
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ulcerative colitis, and (5) intrapulmonary 
hemorrhage. 

Microbiology. (Dr. G. John Buddingh.) 
Gram-stained sections of the decalcified right 
middle ear showed discrete organisms and 
clumps typical of Hemophilus influenzae on 
the basis of gram-negative staining, small 
size, scarcity in numbers, rod shapes, and 
pleomorphism; only this organism was seen. 

Histopathologic examination. (Dr. John 
Dent.) Decalcified sections of the right mid- 
dle ear stained with hematoxylin and eosin 
were studied microscopically along with 
similar sections from an ear of a premature 
infant without clinical otitis media; the 
tympanic membrane was thickened, and 
marked congestion and dilatation of blood 
vessels were present; a purulent exudate 
which filled the middle ear was composed 
principally of neutrophils, fibrin, and a few 
red blood cells; there was conspicuous des- 
quamation of the respiratory epithelium lin- 
ing the middle ear cavity, and the underlying 
substantia propria also showed desquama- 
tion, congestion, and edema; in several 
places the blood vessels of the substantia 
propria had ruptured; the epithelium over- 
lying the external surface of the tympanic 
membrane appeared somewhat thicker than 
that of the other (control) ear (Fig. 2). 

Histopathologic examination. (Dr. Q. R. 
Johnson.) Hematoxylin and eosin stained 
sections of the decalcified right middle ear 
showed a greatly thickened tympanic mem- 
brane. This was due largely to marked 
engorgement of the blood vessels. The 
stratified squamous epithelium was intact 
and contained the usual layers. The mucous 
membrane of the middle ear was not intact, 
there being lack of continuity, hemorrhage, 
and an adherent purulent exudate com- 
posed of neutrophils and monocytes. The 
epithelium, which varied from cuboidal to 
ciliated pseudostratified columnar, was not 
intact over the bony wall of the middle ear. 
Adherent purulent exudate consisted of 
neutrophils and monocytes. The middle ear 
contained much purulent exudate consisting 
of neutrophils, monocytes, and cellular de- 
bris. The bone, bone marrow, and external 
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auditory canal were not remarkable. Diag- 
nosis: acute otitis media (Fig. 2). 


DISCUSSION 


The otoscopic findings in the newborn 
healthy premature infant resemble those of 
the newborn term infant’? (Fig. 1). 
Unique signs, consisting of fireballs (pyro- 
spheres), spokelike markings, and a dorsal 
gray area, are seen in both. However, the 
external auditory canal of the premature 
infant is commonly smaller. The adult land- 
marks, cone of light, ossicles, umbo, tensa, 
and flaccida, are present in the newborn 
infant, but have a different appearance.” * 
Debris is present but cerumen is lacking and 
the middle ear landmarks of the incus, 
stapes, and round window are not charac- 
teristically seen by otoscopy; physical signs 
of disease, to our knowledge, have not been 
carefully described. 

The otitis media was not treated with 
antibiotics; DeToni,’ after several years’ ex- 
perience in the treatment of otoantritis in 
premature infants, finally decided that anti- 
biotic therapy was ineffectual. 

Although bacterial cultures were not 
available, bacteria were found in the gram- 
stained sections of middle ear pus as ob- 
jective evidence of infectious otitis media. 


SUMMARY AND CONCLUSION 


Bilateral purulent otitis media in a small 
premature infant has been observed. Diag- 
nosis was made otoscopically during life, 
and confirmed later by gross and micro- 
scopic pathologic observations. Insufficient 
knowledge of the normal appearance of the 
ear of the premature infant is a diagnostic 
handicap. A study correlating otoscopic, 
microbiologic, and pathologic observations in 
a large series of premature infants is planned. 
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E. J. Turner, M.D.* 


EDMONTON, ALBERTA 


A CONSTRICTION groove on the pe- 
ripheral part of a limb due to an abnormality 
of the amnion is a rare congenital anomaly. 
The following outlines such a case. 


CASE DESCRIPTION 


The infant was a white male delivered at 
tl weeks’ gestation following a normal preg- 
nancy. Presentation was a vertex and deliv- 
ery was effected by low forceps. The mother 
was a gravida v, para iv. Her other children 
had no evident congenital abnormalities. 
The birth weight was 9 pounds, 13 ounces, 
and the Apgar rating was 9 at 1 minute, 
10 at 5 minutes. At delivery it was noted 
that the baby had a tight constriction ring 
completely encircling the right calf about 4 
cm. above the ankle joint (Fig. 1). The frr- 
row was of equal depth and width through- 
out, being about 2 mm. deep and 1.5 mm. 
wide; the overlying skin was paler, smoother, 
and shinier than the skin above and below 
it. The skin over the rest of the body showed 
slight desquamation and dryness. There was 
considerable edema and blueness of the leg 
and foot below the constriction. Sensation 
to pain and touch distal to the constriction 
appeared to be normal. There were no 
trophic changes of the leg and foot. The 
blood supply to the tissues below the con- 


*Address, Department of Pediatrics, University of 
Alberta, University Hospital, Edmonton, Alberta. 


Intrauterine constriction band 


stricted area appeared to be unimpaired as 
the color improved spontaneously shortly 
after delivery. Lymphatic drainage, however. 
was thought to be impaired because the 
edema of the foot persisted for 6 weeks. 
When the edema subsided, the dorsalis pedis 
and posterior tibial arteries were palpable. 

Examination of the placenta showed, on 
the fetal surface, a small sac just large 
enough to contain the foot and lower leg up 
to the level of the constriction. The sac had 
a semicircular, double band of amniotic 
membrane at its free edge (Fig. 2). The free 
edge was smooth and shiny, and resembled 
the rest of the normal-appearing amniotic 
membrane. It would appear that, during in- 
trauterine existence, the foot had been en- 
closed in the sac and that the free edge ot 
amniotic membrane had caused the con- 
striction ring. The infant was discharged on 
the eighth day when the leg and foot ap- 
peared normal except for the constriction 
already described. 

The band was operated on when the in- 
fant was 9 months of age. The appearanc: 
and size of the affected limb were norma’ 
except for the band and did not differ fron 
those of the other side. The amniotic banc 
was removed in stages by a multiple x-plast, 
procedure. The band was attached to th 
deep fascia and it was felt that circumferen- 
tial removal in toto might jeopardize the 
circulation distal to the constriction. 
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Fig. 2. Tip of scissors entering mouth of collapsed 
sac. 


Section showed skin with fibrosis in the 
lower corium. The epidermis showed some 
irregularity in epidermal thickness, with 
slight papillomatosis and hyperkeratosis. The 
appearance was that of a fibrous cutaneous 
band. 


DISCUSSION 


A case resembling the one described above 
was reported by Barenberg and Greenberg' 
in 1942. In their case, there were sensory dis- 
turbances distal to the groove with ulcera- 
tions and delayed healing following the 
slightest trauma. There is no satisfactory ex- 
planation for the occurrence of constriction 
grooves associated with amniotic bands. Ac- 
cording to Streeter* no definite evidence has 
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been presented to show that the amnion itself 
or the amniotic fluid is involved. Streeter 
concluded, after an exhaustive study, that 
intrauterine constriction bands are due to a 
primary constitutional defect of the germ 
plasm which resulted in defective growth of 
the area of tissue affected. The annular zones 
are usually not sufficiently deep to interfere 
significantly with the circulation. 

In this case the amniotic sac displaced a 
volume of fluid equal to that displaced by 
the leg and foot distal to the groove; this, 
together with the fact that the neck of the 
sac exactly fitted the groove in the leg, would 
suggest that the constricting effect of the 
amniotic sac prevented the normal develop- 
ment of the ectoderm and, possibly, the 
mesoderm in the area occupied by the fur- 
row. The circulation, the sensory and motor 
nerves, and the underlying bone were not 
affected. It is concluded that the groove de- 
veloped as a result of pressure by the neck 
of the amniotic sac at a time when the de- 
velopment of the arteries, nerves, and bone 
was already completed. 


SUMMARY 


A case of intrauterine constriction band 
in which the annular groove on the lower 
leg was associated with a close-fitting am- 
niotic sac is described. 


The author wishes to thank Dr. W. D. Frew 
of the Department of Obstetrics and Dr. W. C. 
Taylor of the Department of Paediatrics for per- 
mission to publish this case, Dr. J. D. M. Alton, 
of the Department of Surgery, for the operation 
report, and Dr. J. W. McGregor, of the Depart- 
ment of Pathology, for the histology report. 
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(myxomatosis) 


Leonard J. Graziani, Captain, MC, USA 


FORT KNOX, KY. 


CRaAt1G,"* in an excellent review, reported 
the findings in 37 cases of congenital heart 
disease with thickening of the ventricular 
mural endocardium. In the majority of these 
cases, there was an associated thick malfor- 
mation of the valves. An additional 6 cases 
were presented with similar defects in the 
valves but without mural endocardial in- 
volvement. In the great majority of the lat- 
ter cases the site was the pulmonary valves, 
next most frequently the tricuspid valve, and 
in only a single instance the aortic valve. In 
Manion’s* experience, however, all valves or 
any valve may be involved without the endo- 
cardial wall. In cases with associated mural 
endocardial thickening the lesion was fibro- 
elastosis. The valvular component was that 
usually designated as “fetal endocarditis.”* 
Gross’ and Craig' point out that this term 
is unsatisfactory, and they offer arguments 
against the concept of infection as the etio- 
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Incomplete differentiation of the aortic valve 


A cause of myocardial infarction in the neonate 


Edward J. Fadell, Lieutenant Colonel, MC, USA,* and 


logical factor. As suggested by Manion,‘ the 
term “incomplete differentiation of the valve 
(myxomatosis)” is preferable in that this 
connotes the basic lesion of the valvular de- 
fect. It is the purpose of the following report 
to illustrate the association of isolated incom- 
plete aortic valvular differentiation with car- 
diac hypertrophy and myocardial infarction 
in the neonate. Little mention is made in the 
literature of such an association, and in some 
reviews of myocardial infarction or of car- 
diac hypertrophy in the neonate no state- 
ment is made concerning this abnormality. 


REPORT OF CASES 


Case 1 

Clinical history. This infant was born 
Oct. 30, 1958. During the 9 months of ges 
tation, the mother was well. A 10-hour labo 
was terminated by vaginal delivery of an « 
pound, 12% ounce normal-appearing Cauca 
sian male. Respiration was spontaneous. I) 
the nursery, a Grade II/VI harsh systoli 
murmur was heard over the precordiun 
loudest at the base. The murmur was trans 
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Fig. 1. Case 1. Thickening and stenosis of aortic 
valve with marked left ventricular hypertrophy. 


mitted to the neck vessels. Clinically, no 
cardiac enlargement was discernible. The 
remainder of the physical examination was 
normal. Feedings were instituted without 
incident, and there was no cyanosis or re- 
spiratory distress. After discharge, the infant 
progressed satisfactorily. All feedings were 
taken eagerly. The infant was very active, 
and the parents noted no respiratory distress 
or cyanosis. At 6 weeks of age, he was seen 
in the clinic for a routine examination. 

Physical examination at 6 weeks of age. 
His weight was 11 pounds, 3 ounces; his 
height, 23 inches. The infant was well nour- 
ished and active. No cyanosis was present. 
Motor development was normal. There was 
a Grade III harsh systolic murmur, again 
heard loudest at the base of the heart, trans- 
mitted to the neck vessels. No thrills were 
palpable. The aortic second sound was pres- 
ent. No cardiac enlargement was noted. The 
lungs were clear to auscultation. The liver 
and spleen were not enlarged. 

Laboratory findings. An_ electrocardio- 
gram disclosed an axis of 90 degrees and 
a sinus tachycardia of 180. There was no 
electrocardiographic evidence of infarction 
or left ventricular hypertrophy. An x-ray of 
the chest was normal. 

Course. The infant continued to do well 
until 2% months of age when he suddenly 
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developed a vesicular eruption of the left 
flank and abdomen. Because of the rash he 
was brought to the clinic. Examination dis- 
closed small vesicles closely spaced, confined 
to the abdomen and left flank. The murmur 
was again noted and considered to be un- 
changed from the examination at 6 weeks of 
age. Since the infant was active and in no 
distress he was sent home with a diagnosis 
of “contact dermatitis.” No medication other 
than a drying skin lotion was given. The fol- 
lowing morning the infant refused his early 
feeding and appeared very lethargic. On the 
way to the hospital he died. 

Necropsy findings of the heart. The weight 
was 77 grams (normal 23 grams). The peri- 
cardial surface had numerous _petechiae, 
most prominent about the sulci. A_probe- 
patent ductus arteriosus was present which 
measured | cm. in length and approximately 
0.2 cm. in greatest diameter. The foramen 
ovale was anatomically closed. No interven- 
tricular septal defects were present. The tri- 
cuspid valve, the pulmonary valve, and the 
mitral valve had the normal number of 
cusps, all of which were soft and velamen- 
tous. The aortic valve was moderately thick- 
ened, and there were small verrucoid glisten- 
ing gray-white elevations. Upon examination 
of the valve from the ventricular surface 
there appeared to be only 2 cusps, each of 


Fig. 2. Case 1. Abundant myxomatous tissue con- 
stitutes the aortic valve. (Hematoxylin and eosin. 
Original magnification x332.) 
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Fig. 3. Case 1. Necrosis of left ventricular papil- 
lary muscle. Focal calcification is evident. (Hema- 
toxylin and eosin. Original magnification 332.) 


Fig. 4. Case 2. Thickening and stenosis of the 
aortic valve. 


Fig. 5. Case 2. Embryonic myxomatous tissue con- 
stitutes the aortic valve. (Hematoxylin and cosin. 
Original magnification <1,064.) 


December 196 


which measured approximately 1 cm. i 
greatest diameter. However, on examinatic: 
from the aortic surface there appeared to | 
2 raphes. These separated 3 cusps, 2 « 
which measured approximately 0.5 times 0.) 
cm., while the noncoronary cusp measure: 
approximately 1 cm. in greatest diamete 
The coronary arteries appeared to have 
normal origin. In addition to small verrucoi 
elevations along the free margin, over-all 
thickening and stenosis were present (Fig. 
1). The left ventricular myocardium mea-- 
ured 0.8 cm., and the right ventricular myo- 
cardium measured up to 0.2 cm. in greatest 
thickness. When the interventricular septum 
and other portions of the left ventricular 
myocardium were sectioned, slight focal soft- 
ening together with light brown discoloration 
was evident. 

Microscopic sections through the aortic 
valve revealed the presence of abundant 
fibrillary embryonic-appearing tissue (Fig. 
2). The nuclei frequently were spindly or 
stellate. In general, the staining was baso- 
philic. In only a few areas could definite 
collagen production be identified. Elastic tis- 
sue was not present. Sections taken through 
the left ventricular myocardium showed no 
subendocardial _fibroelastosis. Pronounced 
myocardial ischemic changes involving the 
papillary muscles and subendocardial tissue 
were present, with large areas presenting 
pronounced vacuolation and loss of striation. 
In some fields, there were wide areas of 
eosinophilic necrosis. Focal calcification was 
conspicuous (Fig. 3). In a few areas, ag- 
gregates of mononuclear inflammatory cells 
were observed. 

Case 2 

Clinical History. This infant was born 
Oct. 7, 1959. The 9 months’ gestation of the 
22-year-old gravid i, para 0, mother was 
complicated by an episode of hyperemesis 
during the sixth week. Four days prior to the 
estimated date of confinement, an 18-hour 
labor was terminated by vaginal delivery of 
a 7 pound, 13 ounce Caucasian female. Re:- 
pirations were established quickly, and the 
immediate neonatal course was uneventfu . 
In the nursery, the infant took all feedings 
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well, and no respiratory distress or cyanosis 
was noted. The examining physician noted a 
Grade III to IV harsh systolic murmur, 
loudest at the base of the heart. Blood pres- 
sure in the right arm was 88 systolic and in 
the right leg 94 systolic. The remainder of 
te examination was within normal limits. 
An electrocardiogram and chest x-ray ob- 
tained at age 24 hours were considered nor- 
mal. The infant was discharged at 4 days of 
age and was seen again when she was 2 
weeks old. The mother reported no feeding 
difficulties, cyanosis, respiratory distress, or 
excessive crying. 

Physical examination at 2 weeks of age. 
Her weight was 8 pounds, 5 ounces, her 
height, 22 inches. The infant was active and 
had good color. The harsh Grade III sys- 
tolic murmur was again noted. The murmur 
was loudest at the aortic valve area, trans- 
mitted well to the neck vessels and to both 
shoulders. It was not audible over the back. 
No thrills were palpable. No cardiac enlarge- 
ment was discernible. The blood pressure in 
the right arm and right leg was approxi- 
mately the same as noted in the nursery. The 
femoral arteries were palpable. There was 
no enlargement of the liver or spleen. The 
lungs were clear to auscultation. The re- 
mainder of the examination was normal. 

Laboratory data. An _ electrocardiogram 
obtained at the age of 2 weeks disclosed an 
axis deviation of plus 110 degrees and a rate 
of 180. There was no evidence of left ven- 
tricular hypertrophy or myocardial ischemia. 
An x-ray disclosed no evidence of cardio- 
megaly. 

Course. The infant continued to do well 
until the age of 1 month. At that time, she 
developed rhinorrhea and anorexia. After 
several days, she suddenly became lethargic 
and refused all feedings. Grunting respira- 
tions were noted, and she was brought to the 
clinic approximately 10 hours after onset of 
the lethargy. The examining physician noted 
marked cyanosis and limpness. The infant 
died 22 minutes after arrival at the hospital. 

Necropsy findings of the heart. The heart 
weight was 65 grams (normal 20 grams). 
Numerous pericardial petechiae were present 
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and were most prominent posteriorly about 
the sulci. The ductus arteriosus was patent 
and measured 0.5 cm. in length. The fora- 
men ovale was anatomically closed. No inter- 
ventricular septal defects were present. The 
tricuspid valve, pulmonary valve, and the 
mitral valve all had the normal number of 
cusps and were soft and velamentous. The 
mitral valve measured 2.5 cm. in circumfer- 
ence, the pulmonary valve 2.5 cm., and the 
tricuspid valve 4.0 cm. The aortic valve con- 
sisted of 2 cusps, with both cusps being of 
approximately the same size. The entire 
valve measured 1.7 cm. in circumference. 
It was moderately thickened, with small ver- 
rucoid elevations along the free margin. 
The verrucoid nodularities were glistening 
and gray-white and had a soft consistency 
(Fig. 4). The anterior cusp was somewhat 
triangular in shape. Both coronary artery 
orifices were related to the anterior cusp. 
There was normal distribution of the coro- 
nary arteries. The left ventricular myocar- 
dium measured approximately 0.8 cm., and 
the right ventricular myocardium measured 
0.3 cm. in greatest thickness. The entire left 
ventricular myocardium, including the inter- 
ventricular septum, was soft and flabby and, 
upon sectioning, had a distinct gray over- 
cast with red speckling throughout. This 
change was most pronounced at the apex, 
although it could be identified throughout 
the left ventricular myocardium. 
Microscopic study of the heart revealed 
within the left ventricular myocardium a 
predominant subendocardial localization of 
ischemic myocardial changes in the form of 
conspicuous small vacuolations of muscle 
fibers. Some areas of eosinophilic homoge- 
nous staining due to loss of nuclei and stria- 
tions were seen. Also noted, in a few areas, 
was moderately dense collagen, representing 
foci of scarring. Hyperemia was conspicuous 
throughout. In one papillary muscle, a small 
focus of calcification could be identified. In 
portions of the heart, where the myocardium 
was intact, the muscle nuclei were hyper- 
trophied and hyperchromatic. In only a few 
areas could mononuclear cellular infiltrates 
be identified. Subendocardial fibroelastotic 
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thickening was not evident. Sections taken 
through the aortic valve revealed through- 
out, with the exception of the valve base, the 
presence of an embryonic type of connective 
tissue with a basophilic fibrillary stroma 
which had spindly nuclei, sometimes stellate 
in shape (Fig. 5). In only a few areas could 
collagen bundles be identified. Elastic tissue 
was absent. 


DISCUSSION 


The clinical pictures of these two cases of 
isolated incomplete differentiation of the 
aortic valve were similar. In each, the harsh 
murmur which seemed to arise from the 
aortic valve area was noted from birth. An 
electrocardiogram and chest x-ray at the age 
of 6 weeks in Case 1 and at the age of 2 
weeks in Case 2 were normal. No cyanosis, 
respiratory distress, feeding difficulties, or 
episodes suggestive of chest pain were re- 
ported by the parents. Each infant had a 
short period of illness characterized by leth- 
argy and refusal to feed for approximately 
10 hours before death. The aortic valves 
were bicuspid, warty, and stenotic. Micro- 
scopic study revealed the valvular defect to 
be in both instances due to the presence of 
abundant myxomatous tissue. Extensive old 
and recent infarction of the myocardium was 
evident. In neither case could microscopic 
evidence of infection within the heart or in 
other tissues be identified. 

The anlage of the cardiac valves consists 
of embryonic connective tissue. Overproduc- 
tion of this tissue arising from the endocar- 
dial layer may account for the abundant 
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myxomatous tissue throughout the aorti. 
valves noted at autopsy. Another explanatio:, 
is failure of gradual transformation of th: 
bulk of this embryonic tissue into the dens« 
connective and elastic tissue of the normal 
infant aortic valve. The myocardial degene:- 
ative changes are interpreted as ischemic in 
origin. Craig’ believed that the aortic valvu- 
lar stenosis per se would give rise to a reduc- 
tion in the volume of coronary blood flow. 
Manion‘ feels that the reduction in volume 
of coronary flow with consequent myocardial 
ischemia is caused by poor functioning of 
the valve. 


SUMMARY 


Two instances of moycardial infarction in 
the neonate with associated incomplete dif- 
ferentiation of the aortic valve are described. 
Consequent to persistence of aortic valvular 
embryonic tissue with poor functioning of 
the valve, coronary arterial inflow was jeop- 
ardized with resultant myocardial ischemia. 


REFERENCES 


1. Craig, J. M.: Congenital Endocardial Sclerosis, 
Bull. Internat. A. M. Mus. 30: 15, 1949. 
Farber, S., and Hubbard, J.: Fetal Endomyo- 
carditis; Intra-uterine Infection as the Cause 
of Congenital Cardiac Anomalies, Am. J. M. 
Sc. 186: 705, 1933. 

3. Gross, P.: A Concept of Fetal Endocarditis. 
A General Review, With Report of an Illus- 
trative Case, Arch. Path. 31: 163, 1941. 

4. Manion, W. C.: Cardiac Pathology Section of 
the Armed Forces Institute of Pathology, 
Washington, D. C.: Personal communication, 
1959. 

5. Richart, R., and Benirschke, K.: Myocardial 
Infarction in the Perinatal Period, J. Pepa. 
55: 706, 1959. 


d 
i 
t 
s 
t 
a 
fi 
fe 
a 
te 
C 
L 
al 
be 
ti 
es 
be 
di 
of 
ag 
is 
ha 
sti 


Volume 57 Number 6 


The Journal of PEDIATRICS 897 


Congenital Letterer-Sine disease 
(reticuloendotheliosis) in a term stillborn infant 


Gerhard Ahnquist, M.D., F.A.C.S.,* and John B. Holyoke, M.D. 


SEATTLE, WASH. 


AcuTE and chronic disturbances involv- 
ing the reticuloendothelial system are of par- 
ticular interest because of their obscure eti- 
ology, multifaceted clinical patterns, and 
similarities in pathologic changes. Most of 
these diseases defy clear classification. They 
are variously considered to be metabolic, in- 
fectious, or neoplastic in origin. 

Of special interest to physicians who care 
for infants and children are three disturb- 
ances involving the reticuloendothelial sys- 
tem: eosinophilic granuloma, Hand-Schiiller- 
Christian disease, and, most particularly, 
Letterer-Siwe disease because of its rapid 
and usually fatal course. These three have 
been regarded by most observers as varia- 
tions of the same fundamental disease proc- 
ess, having possibly the same etiology and a 
basically similar pathogenesis, the primary 
disorder consisting of a proliferative response 
of reticulum cells to an unknown stimulating 
agent. 

The particular situation to be déscribed 
is unique and so far as can be ascertained 
has not been reported heretofore in a term 
stillborn infant. 


From the Department of Obstetrics and the 
Department of Pathology, The Swedish 
Hospital. 


*Address, 1123 Columbia Street. 


CASE REPORT 


Mrs. G. S. (No. 58-39010), aged 25 years, 
presented herself to colleagues* in another 
community on July 12, 1957, for prenatal 
care in her first pregnancy. The family his- 
tory disclosed malignant disease in a pa- 
ternal grandmother and in one maternal and 
one paternal great-aunt. The _patient’s 
mother had 3 pregnancies, with no fetal ab- 
normalities. The medical history did not re- 
veal any childhood diseases except pyelitis 
at 5 years of age and no serious illnesses 
since she was grown. The menses were nor- 
mal, the last menstrual period on April 26, 
1957. The family and medical histories of 
the husband (aged 40) were negative. 

Physical examination revealed a young, 
normally developed woman in good health. 
Her weight was 137 pounds, and the blood 
pressure was 120/70. Pelvic examination 
confirmed the presence of an intrauterine 
pregnancy of 8 weeks’ duration. The red 
blood cell count was 5.9 million; the hemo- 
globin was 14 Gm. (86 per cent); and the 
white blood cell and differential counts were 
within normal limits. The basal metabolic 
rate on Sept. 17, 1958, was minus 6. The 
Wassermann reaction was negative; her blood 
group was O and she was Rh positive ; urinal- 


*Hiram P. Salter, M.D., Waring Willis, M.D., and 
John R. Gregory, M.D., Bronxville, N. Y. 
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ysis was normal. In the third month of preg- 
nancy she was given an injection of polio- 
myelitis vaccine, followed by a second one a 
month later; in the sixth month she received 
200 units of “Asiatic flu” vaccine. The pa- 
tient then moved to Seattle and came under 
the observation of the senior author on 
Nov. 27, 1957. She continued to pursue a 
normal course and entered Swedish Hospital 
on Jan. 28, 1958, in early labor, the mem- 
branes having ruptured shortly before ad- 
mission. No fetal heart tones could be heard, 
and no fetal activity was observed. She com- 
mented that life had not been felt for about 
a day. Upon vaginal examination, palpation 
of the fetal scalp revealed a number of small, 
firm, cutaneous nodules, the significance of 
which was not understood at the time. Pelvic 
x-rays had been secured earlier in labor; the 
bones of the fetal skull appeared less thick 
than was expected. After approximately 22 
hours of labor, delivery was accomplished. 
The infant was a stillborn male, estimated to 
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Figs. 1 and 2. Note the widely distributed hemor- 
rhagic, crusted, or scaling nodules. The slipping 
of the skin is a postmortem change. 


weigh 8 pounds. A striking feature was the 
presence of innumerable, widely scattered 
circumscribed skin lesions, consisting of in- 
tracutaneous and subcutaneous _bluish-red 
hemorrhagic nodules varying in size from 
0.25 to 1.5 cm. in diameter and a macular. 
purpuric type of rash in focal areas. The 
liver was enlarged. There was no adenop- 
athy. The placenta appeared normal. 
Anatomic findings. The body was well de- 
veloped and nourished, weighing 3,31\) 
grams and measuring 43 cm. in length 
There was slipping of the epidermis an 
overriding of the flat bones of the skull. O: 
the skin there were numerous widely dis- 
tributed, firm, hemorrhagic nodules elevate: 
0.5 to 1.2 cm. without characteristic group 
ing. Some of these were superficially ulcer 
ated; a few were covered by macerated whit 
scales (Figs. 1 and 2). The oral mucosa aj 
peared normal. There was an estimated 2 
c.c. of thick sanguineous fluid in the per: 
toneal cavity and approximately 10 c.c. ¢ 
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similar fluid in each pleural cavity. The 
leart weighed 22 grams and was grossly nor- 
nal for a newborn infant. The right lung 
weighed 50 grams and the left lung 38 
-rams. Each was firm and rubbery. There 
were firm, nonencapsulated, moderately 
vell-circumscribed nodules measuring up to 
(.4 cm. in diameter scattered through the 
parenchyma; they were common in sub- 
pleural locations. When cut across they had 
a granular whitish appearance and bulged 
above the adjacent parenchyma. The bron- 
chi were frequently obliterated or narrowed 
by these lesions. The spleen weighed 21 
grams. The capsule was purple, slightly 
wrinkled, and the pulp was soft, red, and 
without markings. The stomach, esophagus, 
small and large bowel were grossly normal. 
The pancreas was soft, pink, and lobulated. 
The liver weighed 175 grams; the smooth, 
glistening, dark-red surface contained sev- 
eral firm, circumscribed nodules measuring 
up to 0.3 cm. in diameter. The cut surface 
was dark red and without markings. The 
gall bladder and ducts appeared to be nor- 
mal. The adrenal glands were soft but other- 
wise unremarkable. The right and left kid- 
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neys weighed 20 and 24 grams, respectively; 
they were lobulated and grossly normal. 
There were prominent soft pink lymph nodes 
throughout the thorax and abdomen. These 
measured up to 0.4 cm. in diameter. The 
examination of the brain was unsatisfactory 
because of postmortem changes in the cere- 
bral tissues. The placenta weighed 520 
grams; there were no remarkable features. 

Histologic descriptions. Lesions were ob- 
served in the skin, lungs, liver, spleen, lymph 
nodes, thymus, and bone. Postmortem 
changes were advanced in some organs but 
in the adventitial structures, such as lungs 
and skin, the tissues appeared surprisingly 
intact. The basic lesions were similar wher- 
ever observed and consisted of a prolifera- 
tion of reticuloendothelial cells varying 
markedly in appearance and size (Figs. 3 
and 4). The smaller forms had a diameter 
of 15 to 25 » while some of the larger mul- 
tinucleate giant cells exceeded 60 » in diam- 
eter. The smaller cells were usually rounded 
with only a moderate amount of pink-stained 
cytoplasm and a round, hyperchromatic nu- 


cleus which usually contained a distinct nu- 
cleolus. Some nuclei were irregular in out- 


Fig. 3. Lung. The proliferating reticuloendothelial cells are arranged about a 
central necrotic zone. (x250; reduced 4%.) 
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Fig. 4. Oil immersion field from lesion depicted in Fig. 3. The marked pleomor- 
phism of the reticuloendothelial cells is apparent. (<1,200; reduced 4%.) 


Fig. 5. Bone. In the lower half of the illustration there are subperiosteal collec- 
tions of reticuloendothelial cells with erosion of the adjacent cortical bone. The 
marrow above and to the right consists of normal hematopoietic elements. (<300; 


reduced 


line or elongate. The larger cells had abun- 
dant cytoplasm usually with vesicular nuclei 
that varied in contour from oval to round, 


indented or lobulated. In these cells nu- 


cleoli were prominent. Occasionally, giant 
cells were seen with a few to as many as 40 
nuclei. Evidence of phagocytic activity was 
noted in some cells in the form of intracyto- 
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Fig. 6. Thymus. Note the multinucleate giant cells. (x200; reduced 4.) 


plasmic red blood cells or granular debris. 
Cells in general lay in compact masses, but 
loosely knit infiltrations were noted. Necrosis 
was prominent. Evidence of hemorrhage, 
old and recent, was apparent in scattered 
areas. A few lymphocytes, eosinophils and 
neutrophilic leukocytes were observed in 
some of the lesions. 

In the skin, the process involved the co- 
rium from the epidermis to the superficial 
subcutaneous fat. The overlying epidermis, 
though generally represented by only its 
deeper layers, was hyperkeratotic in a few 
instances. Other lesions were ulcerated. In 
the lungs, the process replaced large portions 
of a given lobe. Some bronchi were obliter- 
ated or markedly narrowed as a result of ex- 
tensive mucosal involvement. The spleen was 
extensively autolyzed but contained prom- 
inent reticulum cells scattered throughout. 
Postmortem changes were advanced in the 
liver but islands of hematopoiesis could be 
identified. The striking change in the bone 
was an extensive subperiosteal involvement 
(Fig. 5). Cortical bone beneath these lesions 
was thin and irregularly eroded. The mar- 
row was poorly preserved. Chondral bone 


formation appeared to be normal. Large 
multinucleate giant cells marked the process 
in the thymus (Fig. 6). Varying degrees of 
autolysis had taken place in the heart, gas- 
trointestinal tract, pancreas, kidneys, blad- 
der, and brain. No pathologic changes were 
seen in these structures. The placenta was 
well preserved and showed no significant 
change. 


REVIEW OF THE LITERATURE 


It does not fall within the scope of this 
paper to delve into any extensive discussion 
of the historical and clinical aspects of the 
reticuloendothelial diseases, but brief refer- 
ence should be made to three pertinent orig- 
inal papers relevant to Letterer-Siwe disease. 
In 1924 Letterer’ reported an acute and 
fatal illness in a 6-month-old infant charac- 
terized by splenomegaly, hepatomegaly, 
lymphadenopathy, and fever, in which there 
was a generalized proliferation of the retic- 
uloendothelial tissues. In 1933 Siwe? re- 
ported a case and reviewed the only 4 cases 
reported to that time. He grouped them into 
an entity or syndrome characterized by 
hepatosplenomegaly; adenopathy, seemingly 
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noninfectious in origin; hemorrhagic diathe- 
sis, manifested chiefly by petechiae, exan- 
thema, purpura, and anemia; and diffuse 
nonlipid reticuloendothelial cell prolifera- 
tions, which focally assumed tumorlike 
masses in the spleen, liver, lung, lymph 
nodes, thymus, skin, and bone marrow. In 
some instances there were localized skeletal 
tumor formations. Biopsies of the dermal 
lesions, of the lymph nodes, or of the bone 
tumors revealed changes characteristic of 
reticuloendotheliosis. Siwe also pointed out 
that the etiology was unknown, that the 
disease was neither hereditary nor familial 
in character, and that it pursued an acute 
and moderately febrile course in infants and 
young children and terminated fatally. In 
1936 Abt and Dennenholz’ reported com- 
parable cases and applied the term “Let- 
terer-Siwe Disease.” Numerous other pa- 
pers**® point up some of the confusing 
clinical characteristics and varying interpre- 
tations which have been placed upon the 
pathologic changes observed in_reticulo- 
endotheliosis occurring in different age 
groups. 

To date approximately 100 cases of Let- 
terer-Siwe disease have been reported, most 
of them during the last decade. It is perti- 
nent to cite briefly those in which evidence 
of the disease has been seen in newborn or 
very young infants. 

In 1949 Schafer®® reported 3 cases. In one 
of these a cutaneous eruption was noted at 
birth; the infant became acutely ill at 2% 
months of age and died 2 months later. 
Autopsy findings confirmed the clinical diag- 
nosis. In a second case diffuse petechiae 
were noted at birth which disappeared fol- 
lowing administration of vitamin K. Acute 
symptoms, including recurrence of petechiae 
and dermal lesions developed at 6 months, 
and death occurred at 8 months of age. The 
diagnosis of Letterer-Siwe disease was con- 
firmed at autopsy. The third case was a term 
infant who at birth had generalized cutane- 
ous eruptions which cleared almost com- 
pletely during the first week of life; acute 
symptoms developed and death occurred at 
6 weeks of age. Autopsy confirmed the diag- 
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nosis of reticuloendotheliosis, which was 
probably Letterer-Siwe disease. 

In 1953 Bass,** reporting on the use ol 
cortisone in the treatment of reticuloendo- 
theliosis in children, stated that he had ob- 
served a family in which 3 children born 
succcessively to the same parents died in 
early infancy with typical symptoms and 
pathologic changes of Letterer-Siwe disease, 
but details were not given 

More recently, in 1955, Batson, Shapiro, 
and Christie? described 15 additional cases 
of acute nonlipid disseminated reticuloendo- 
theliosis (41 having been reported up to that 
time); one of their patients was a 5-month- 
old infant who was noted at birth to have 
generalized skin lesions which disappeared 
after a week. The infant subsequently de- 
veloped typical symptoms of Letterer-Siwe 
disease and died at 7 months. Another case 
was that of a 4-week-old infant who had 
abdominal enlargement for one week and 
died at 6 weeks; the diagnosis of acute dis- 
seminated reticuloendotheliosis was con- 
firmed at autopsy. A third case was that of 
a baby who was noted to have a rash on her 
arms the first day of life, and at 5 months 
had symptoms of Letterer-Siwe disease. 
Biopsies of skin and lymph nodes showed 
lesions typical of acute disseminated reticu- 
loendotheliosis. She was treated with anti- 
biotics and was doing well at 17 months of 
age. 

In 1956 Hamil** reported 18 cases of 
reticuloendotheliosis including 4 diagnosed 
as Letterer-Siwe disease. The youngest of 
these patients was a 16-month-old child with 
a history of a skin rash developing at 3 
months of age with subsequent signs and 
symptoms of Letterer-Siwe disease, which 
was confirmed by biopsies of skin and lymph 
nodes and by bone marrow studies. Treat- 
ment consisted of radiation therapy for the 
osseous lesions, antibiotics, cortisone, and 
ACTH. The child was doing reasonably 
well at 2% years of age. 

In 1957 Blum and Wohl** reported a case 
of Letterer-Siwe disease in a 20-month-old 
infant, in whom the course was rapidly fatal. 


Skin and lymph node biopsies were obtained, 


. 
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but there was no postmortem examination. 
They suggest that this disease is neoplastic 
in origin. 

In 1956 Avery, McAfee, and Guild*® re- 
ported upon 40 patients with reticuloendo- 
theliosis, 2 of whom were infants with Let- 
terer-Siwe disease. The disease was fatal in 
each case; in one the onset was at 5 weeks of 
age with a papular rash; death occurred at 
8 months. 

In 1957 Frommer*® reported Letterer- 
Siwe disease in a 7-week-old infant in whom 
a skin rash had developed at 3 weeks of age. 
There was some apparent early success with 
treatment with prednisone, but death oc- 
curred at the age of 1 year. 


SUMMARY AND COMMENT 


An instance of reticuloendotheliosis, con- 
firmed at autopsy by gross and microscopic 
evidence of an advanced stage of the disease, 
is described in a term infant who died 
shortly before the onset of labor. The patho- 
logic changes were no different from those 
observed in liveborn infants who had suf- 
fered the characteristic clinical course of 
the disease. Had this infant been born alive, 
there is little doubt that a diagnosis of con- 
genitally acquired Letterer-Siwe disease 
would have been made. The parents had 
been healthy and the pregnancy followed a 
normal pattern with no evidence of maternal 
infection, metabolic disorder, neoplastic dis- 
ease, toxemia, or other obstetric complica- 
tion. Since no other reason for intrauterine 
death was discernible it seems reasonable to 
conclude that the disease resulted in the 
death of the fetus. 

Whatever etiological factors are involved 
in the development of this disease, this case 
clearly demonstrates that these may be ac- 
tive in utero. Infection, either maternal or 
fetal, does not seem to have played a role, 
although this possibility cannot be entirely 
eliminated since numerous instances of oc- 
cult infection in utero have been recognized. 
A deleterious influence on the fetus from the 
poliomyelitis and Asiatic influenza vaccines 
administered to the mother may be consid- 
ered, but it seems most unlikely. 
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Case histories of babies who died in early 
infancy from Letterer-Siwe disease have 
been briefly reviewed. Some of these infants 
had only mild skin rashes at birth which in 
some instances cleared and in others re- 
mained or recurred as part of the eventual 
development of the complete clinical pat- 
tern of the disease. No report could be found 
of well-established pathologic changes char- 
acteristic of this disease in a stillborn infant. 
On the basis of time of onset, this case ap- 
pears to complete a spectrum which in- 
cludes: (1) the usual instances of this dis- 
ease in which the babies appear normal at 
birth, (2) babies who at birth show some 
evidence of the disease, such as a charac- 
teristic rash, and (3) this example, possibly 
the first to be reported, of congenital Let- 
terer-Siwe disease which completed its entire 
course in utero. 

Since this report has been compiled, the 
mother of the stillborn infant has had two 
subsequent pregnancies with delivery of a 
normal male baby on March 31, 1959, and 
a normal female baby on June 3, 1960. 


We wish to thank Mr. Bernard Y. Flageolle 
for the preparation of photographs and photomi- 
crographic material. 
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Idiopathic respiratory distress syndrome of the newborn 


An international exploration 


Arnold J. Rudolph, M.D.,* and Clement A. Smith, M.D.,** Editors 


BOSTON, MASS. 


AN INFORMAL discussion of hyaline . Murdina Desmond, Houston 
membrane disease or the respiratory distress . Shirley Driscoll, Boston 
syndrome was held on July 21, 1959, at the . James Drorbaugh, Boston 
IX International Congress of Pediatrics in . Douglas Gairdner, Cambridge 
Montreal. , . Peter Gruenwald, Baltimore 
The following were the participants: . John Hubbell, Boston 
Dr. E. K. Ahvenainen, Jyvaskyla, Finland . L. Stanley James, New York 
Dr. Virginia Apgar, New York . Petter Karlberg, Stockholm 
Dr. Peter Auld, Boston and Montreal . Jacob Kay, Houston 
. Mary Ellen Avery, Baltimore . R. James McKay, Burlington 
. Heinrich Baar, Pownal, Maine . Herbert Miller, Kansas City 
. Kurt Benirschke, Boston . Alexandre Minkowski, Paris 
. Eric Burnard, New York . Gerald Neligan, Newcastle-upon-Tyne 
. Albert Claireaux, London . Helen Reardon, Philadelphia 
. Stewart Clifford, Boston . Arnold Rudolph, Boston and Johan- 
. Myron Cohen, Baltimore nesburg 
. Charles Cook, Boston . Sydney Segal, Vancouver 
. Beryl Corner, Bristol . Clement Smith, Boston 
. John Craig, Pittsburgh . Peter Tizard, London 
. V. Mary Crosse, Birmingham . Robert Usher, Montreal 
. David Weintraub, Buffalo 
*Dr. Arnold J. Rudolph, the Fp mover in this 
Box 7242, Johannesburg, South Africa disturbed by the lack of agreement as to 
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line membrane disease, respiratory distress, 
pulmonary syndrome, and other terms. In 
this international group, we might not only 
get some sort of definition, but also make 
some clinical assessment of severity so that 
workers from various places could more ac- 
curately compare their data, especially as 
to treatment. Even if we cannot agree on 
these subjects, it should be worth while to 
hear everyone’s views. I have prevailed on 
Dr. Smith to take the chair. 

Dr. Smiru. Thank you, Dr. Rudolph. To 
get us started, I am going to ask Dr. Miller, 
Dr. Crosse, and Dr. Benirschke each to speak 
for about 10 minutes. I hope each of them 
will give his or her concept of three questions: 

1. Can a clinical diagnosis of the hyaline 
membrane syndrome or hyaline membrane 
disease be arrived at? 

2. Can we agree on a classification of de- 
gree of severity so that workers can better 
compare the results of their attempted 
therapy, and 

3. For evaluation of therapy, can we 
agree on principles of prognosis, especially 
as to which cases will usually be followed 
by recovery and which will never be? 

Dr. Mitter. It is important that some- 
body try to define hyaline membrane disease 
clinically, but I do not believe I can do it. 
I hope somebody here can, or will. We must 
distinguish between hyaline membranes as 
one large component of the respiratory dis- 
tress syndrome on the one hand and the 
over-all picture of respiratory distress on 
the other. The two are not synonymous. 
Pulmonary hyaline membranes are a part of 
the respiratory distress syndrome. I hope 
each speaker tonight will clearly tell us 
which one he is talking about. We have 
tried for about five years to distinguish be- 
tween babies with respiratory distress and 
those who are normal. We do not have a 
complete answer but we have made some 
progress. The respiratory rate is a very con- 
siderable help but cannot be used alone in all 
instances to diagnose respiratory distress. I 
think the baby who is free of cyanosis a few 
minutes after birth and continues to have a 
respiratory rate around 35 to 45 per minute 
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will not die during the first week after birt! 
regardless of birth weight. 

There are one or two important matter 
that I should like to call attention to. I 
seems to me that we should all be using ; 
uniform period as the time during whic! 
perinatal factors are operating. We hav: 
chosen to base our data on the first 7 day- 
after birth. On the other hand, Dr. Apgar. 
in her studies of respiratory distress, has 
used the first 28 days. I think there is littk 
evidence that the respiratory distress syn- 
drome extends beyond the first week. It 
would be helpful if we could all agree on 
a uniform period. Another matter that con- 
cerns me is the occasional report of rathe: 
high survival rates among infants under 
1,000 grams. I have always felt that such 
good survival rates depended on the fact 
that the infants probably were weighed for 
the first time many hours after birth. All 
of our infants are weighed immediately 
after birth. Our survival rate among infants 
of 1,000 grams or less is practically zero. 
I am sure, however, that we could improve 
this if we waited 12 or 24 hours to take the 
initial weight. I think that, in order for 
comparisons to be made from one clinic to 
another, care should be taken that the small 
infants be weighed at a uniform period. Any 
delay in taking the birth weight should be 
reported. 

We have not been able to make an ac- 
curate differential clinical diagnosis between 
pulmonary hyaline membranes and pneu- 
monia or cerebral hemorrhage. Of course. 
if an infant dies during the first 2 or 3 
days after birth without obvious congenital 
malformations, the chances are excellent 
that hyaline membranes will be found at 
autopsy. We have been fooled, however. 
For example, we have thought we were 
dealing with a typical hyaline membrane 
syndrome in an infant who died within 
the first 48 hours, but to our surprise found 
instead typical pneumonia at autopsy. Ex- 
perts in radiology, like Dr. Caffey, say they 
cannot make this differential diagnosis with 
certainty on the basis of roentgen examina- 
tions. I get the impression that the radi- 
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ologists are correct about 80 to 85 per cent 
of the time, but we need a technique for 
making this diagnosis 100 per cent correct 
on clinical grounds. Our method of classi- 
fying infants according to the trend of their 
respiratory rates permits us to differentiate 
healthy babies from those with respiratory 
distress, but not to make a differential di- 
agnosis between hyaline membranes, pneu- 
monia, or cerebral hemorrhage. 

Dr. Smit. Now we will ask Dr. Mary 
Crosse to discuss the same questions. 

Dr. Crosst. Thank you very much. I 
am most relieved, Dr. Miller, that you have 
not been very definite about diagnosis be- 
cause I am going to be still more indefi- 
nite. When I was asked yesterday whether 
I could say anything useful I said I thought 
I might perhaps make everything that is 
muddy water, muddier still! It is a very dif- 
ficult subject. As regards making a definite 
diagnosis between hyaline membrane and 
other respiratory distress, I would like to 
admit here and now that I cannot. I com- 
mit myself in writing and I try to get my 
registrar to commit him or herself in writ- 
ing and we are wrong more times than we 
are right, although from the statistics it 
should be the other way round if we pin our 
faith on hyaline membranes. That is a lit- 
tle bit depressing and personally I feel I 
cannot speak about a clinical diagnosis of 
“hyaline membranes” so I suppose I have 
to go on speaking about “respiratory dis- 
tress.” As regards respiratory distress, there 
are one or two things that I personally 
look upon as bad prognostic signs—I think 
that is what you want to know our opinions 
about. I hate this “crying” expiration— 
you know the sort of noise that they make. 
When I go into the premature unit and 
hear that, I say, “Good gracious; who is 
going to die in the next few hours?” 
That is one bad sign and then, of 
course, the prognosis depends on the birth 
weight. 

I would like to stress the point made by 
Dr. Miller about weighing at birth and to 
say that I have never known immediate 
weighing to prejudice the chances of the 
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child. It does not hurt a baby to lift it out 
of the portable carrier onto the scales be- 
fore it is put into the incubator, and I 
think that it is very important to know the 
true birth weight of a baby from the point 
of view of prognosis. Again, I am sure that 
marked recession (i.e., retraction) has a bad 
prognosis. Personally, I find that our inci- 
dence (in each birth weight group) of hy- 
aline membrane found post mortem is in 
inverse proportion to the rectal temperature 
of the babies when they are admitted. 
Eighty per cent of our babies are admitted 
from outside the hospital. I find that an- 
other bad prognostic sign is edema. Edema 
is found more frequently in babies with hy- 
aline membranes than in babies without hy- 
aline membranes. Apneic attacks, rising 
pulse rate, increasing respiration rate, and 
increasing recession are all bad signs. I feel 
that if a baby is in good condition at birth 
and starts to breathe immediately that is a 
very good sign. I am sure that the babies 
who develop respiratory disease are not, as 
they used to be described, “good at birth 
and then deteriorating.” I do not believe 
that; I think they are usually in a poor con- 
dition from the beginning. As regards the 
time factor, we heave a sigh of relief at the 
end of 48 hours because our death rate at 
the end of that time is very low. Another 
thing that is a bad prognostic influence is 
birth asphyxia. We find that babies with a 
history of birth asphyxia have a higher in- 
cidence of hyaline membranes: antenatal 
complications and labor complications lead- 
ing to asphyxia also result in a higher in- 
cidence of hyaline membranes. As regards 
grading of severity of the condition, I can 
speak only for respiratory distress and I can 
suggest only that Dr. Apgar’s grading might 
be modified in some way and we could grade 
for the color (whether they need oxygen or 
not) and body temperature; and I think we 
might also grade edema and pulse rate. 
These are my preliminary remarks. 

Dr. Smiru. Dr. Benirschke, can the pa- 
thologist always make this diagnosis? If he 
cannot, it is going to be harder for the 
clinician. 
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Dr. BenirscHKeE. It is reassuring to hear 
people tonight stand up and speak of hy- 
aline membrane as an entity; a few years 
ago, no one wanted to come straight out 
with this diagnosis. The difficulty of pre- 
dicting clinically at the Boston Lying-in 
Hospital whether the autopsy will show 
cerebral hemorrhage, hyaline membrane 
disease, or pneumonia is impressive to me 
too. I do feel, however, that in infants who 
die before 2 days, one should be able to 
differentiate deaths from pneumonia, if one 
always looked at the placenta. It is most 
uncommon for any infant to die of pneu- 
monia at 2 days with a normal placenta; in 
pneumonia at this age and weight, the 
placenta is usually inflamed. 

I think the pathologists here will agree 
that hyaline membrane disease is definable 
pathologically. The membranes and_ the 
resorption atelectasis go along with a gross 
macroscopic appearance of the lung, hardly 
mimicked by anything else on the autopsy 
table. Only in the later stages, i.e., at 3, 4, 
or 5 days of age, when resolution of mem- 
branes by an inflammatory process takes 
place, is diagnosis more difficult. Hyaline 
membrane disease seems rarely associated 
with bronchopneumonia acquired in utero; 
if this does occur, differentiation can be 
made by the eosinophilic staining of the 
hyaline membranes versus the blue of the 
fibrin in bronchopneumonia. Finally, I think 
pathologists would agree that the almost 
invariable association of membranes with 
degenerated epithelial tissue at the junction 
of membranes with bronchial epithelium 
demands further attention. This is some- 
times quite marked and always present. 

Dr. Smirn. Now let us have a general 
discussion, starting with the clinical diag- 
nosis. 

Dr. Baar. This was once thought of as a 
“vernix membrane” and assumed to be spe- 
cific for the newborn, especially the prema- 
ture. Actually, McCallum described hyaline 
membranes in an epidemic of influenza 
among young adults almost 50 years ago. 
We often see them in inflammatory exu- 
dates, as during the recent epidemic of Asi- 
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atic influenza. In newborn infants they ap- 
pear as transudates with chemical prop- 
erties of an exudate, without any cellular 
evidence of inflammation. Numerous fac- 
tors contribute to their development. Hy- 
aline membranes may be associated with 
an eosinophilic fluid or a fibrin-rich exu- 
date which is only concentrated, but not 
necessarily in membranes, or one may see 
homogenous or granular eosinophilic ma- 
terial filling many alveoli with only few 
hyaline membranes. The clinical effects will 
be the same. As to an in vivo diagnosis of 
hyaline membranes, I say I cannot make 
a gross postmortem one, after postmortems 
on hundreds of premature newborns. I can 
only make it microscopically. I have re- 
ported the factor which predisposes the 
premature infants in a paper in the Fest- 
schrift for Frontali.: Premature newborns 
frequently have subcutaneous edema associ- 
ated with hyaline membranes and _ associ- 
ated with marked edema of the subarach- 
noid space. The subcutaneous edema fluid, 
easily accessible without contamination with 
blood, is obviously a transudate in the sub- 
cutaneous tissue, has an average protein 
content of 6.4 to 7 Gm. per cent, and an 
electrophoretic pattern like that of the 
blood serum, except that the albumin is 
as high as 80 per cent on the average. Thus, 
we have extravascular fluid with colloidal 
osmotic pressure so high that there is 
what I call the “reverse Starling mech- 
anism.” This is added to the vascular hy- 
drodynamic pressures and persists as long 
as the characteristics of the transudate per- 
sist. Changes occur so quickly that we see 
the majority improve by the second day of 
life. So I believe the basal mechanism is 
exudation or transudation of protein-rich 
fluid into the alveoli after having passed the 
basal membrane, and that the degenerative 
changes in the epithelium start somewhat 
later. They are very common, but occa- 
sionally you see quite a continuous layer of 
epithelial cells with hyaline material between 
it and the mesenchymal part ‘of the intra- 
alveolar sac. Although there may be many 
other factors, such as asphyxia neonatorum 
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of cerebral origin, besides this basal mech- 
anism, I believe the main reason for the 
frequency of hyaline membrane in prema- 
ture newborn infants (and the basis on 
which the clinician should attack the prob- 
lem) is a difference of permeability. 

Dr. Burnarp. I wonder, however, if it 
would be profitable to consider not just pre- 
matures but all babies who are breathless, 
and see what they have in common, because 
full-term babies get into distress and full- 
term babies also, on occasion, do have hy- 
aline membranes. The question I should 
like to ask Dr. Benirschke is whether he ad- 
mits anoxia in the classification he gave 
today of causes of neonatal death as recog- 
nized post mortem.” 

If you do include anoxia, as recognizable 
by postmortem features, perhaps you can 
then tie in the statement of Dr. Crosse that 
premature babies born with difficulty have 
a much worse prognosis. It may be, in fact, 
that the asphyxiated full-term baby is the 
one more likely to get into this kind of dif- 
ficulty. Here is a sort of common meeting 
point. If we study al! these babies from a 
clinical point of view, we may find some- 
thing in common without being committed 
to a pathologic diagnosis, which, in fact, 
may not have any real relevance to the 
physician. 

Dr. BenmrscHKe. I rarely make a final 
diagnosis of pure anoxia at autopsy, except 
in stillbirth (or immediately postnatal 
deaths) after abruptio placentae, or in 
monoamniotic twins where one may be en- 
tangled in the other’s cord. Our classifica- 
tion for neonatal death has been relatively 
consistent during the last few years, so that 
in some 40 of the 100 or so babies who die 
neonatally we examine a year, there is a 
good hyaline membrane formation. There 
may often be other lesions such as cerebral 
hemorrhage or other minor things, but 
primarily atelectasis with membranes. In 
the miscellaneous group of our classifica- 
tion, there are a few. babies of 600 to 700 
grams’ weight who died within ¥% to 1 
hour after birth. Had they lived, they might 
have developed hyaline membranes but 
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since we cannot yet show membranes 
(though there is generally some atelectasis), 
a primary diagnosis of anoxia is made. I 
do not think it should be made in many 
autopsies after neonatal deaths. 

Dr. Smirn. This is difficult. I think we 
should stick to prematures, to reach any 
clinical diagnosis at all, but admit occasional 
occurrence in others. Obviously, the pa- 
thologists know what we are discussing bet- 
ter than we clinicians. 

Dr. GrueNwa.p. I won't argue about 
terminology—let us call it hyaline mem- 
brane disease; there are sometimes lots of 
hyaline membranes, sometimes few, and 
sometimes none. In the premature it occurs 
as a characteristic form of atelectasis with 
distended respiratory bronchioles. Unless 
one wants to decide arbitrarily how many 
hyaline membranes are required for diag- 
nosis, I think this entire spectrum should 
be included. The atelectasis, which is really 
what bothers the baby, should be the basis 
of microscopic diagnosis and fits the fairly 
characteristic gross appearance. But, as Dr. 
Avery can tell us, there are other methods 
from autopsy material which have taught 
us something new. Even if we have found 
out what the membranes are, we still know 
very little about the disease. We now know 
that these lungs have some peculiar prop- 
erties, and that an extract of them will 
again have these peculiar properties. This 
suggests absence of a normally present sub- 
stance from abnormal lungs, as Dr. Avery® 
mentioned in her paper. We now have 
something to look for and to study, from 
which we may be able to make a labora- 
tory diagnosis of either this form of respira- 
tory distress or perhaps of a wider group. 

Dr. James. I would like to agree with 
Dr. Gruenwald that the hyaline membranes 
have tended to serve as so many red her- 
rings. I do not think this condition should 
be a pathologic diagnosis but rather a clin- 
ical one. Respiratory distress is something 
we see in the baby. Excluding congenital 
anomalies, the great majority of infants 
who die in the first 3 or 4 days of life show 
extensive atelectasis. However, only about 
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half of these infants have hyaline mem- 
branes as well, their clinical course being 
similar to that of the ones who die with- 
out membranes. In this light it would seem 
that the term hyaline membrane disease is 
a misnomer, and we should call this con- 
dition by another name. 

The study of Dr. Calkins and Dr. Miller 
stimulated us to compare the baby’s con- 
dition at birth (Apgar score at | minute) 
with his subsequent clinical course (graded 
according to the Silverman retraction 
score). There was a highly significant cor- 
relation in 277 premature infants (less than 
2,000 grams). This strongly suggests that 
premature infants who are vigorous at birth 
develop respiratory distress less frequently 
than those who are mildly to severely de- 
pressed. Of 110 infants who died following 
a symptomatic course of respiratory distress, 
81 per cent were moderately to severely de- 
pressed (Apgar score 6 or less) while only 
19 per cent were in the vigorous group 
(score 7 to 10). These clinical observations 
suggest that asphyxia plays a basic role in 
the respiratory distress syndrome. The pre- 
mature infant may be only mildly asphyxi- 
ated when he is born, but through inability 
to ventilate adequately (from weakness of 
the chest wall and decreased pulmonary 
compliance) is unable to recover from this 
state and maintain normal acid-base bal- 
ance. In our experience the only full-term 
infants who develop respiratory distress are 
those who are severely asphyxiated at birth 
(e.g., placenta previa). 

Dr. Mitver. We have just finished a study 
in which we correlated conditions in the 
first minute after birth with what hap- 
pened subsequently to the infant: (1) We 
studied 500 consecutively born full-term in- 
fants whose mothers were delivered vag- 
inally. The incidence of respiratory diffi- 
culty was so low in this group as to make it 
not worth our while to use either method 
of classification as a routine procedure in 
our nurseries. (2) We have studied 180 
full-term infants born by cesarean section. 
There were 3 deaths and all 3 deaths oc- 
curred in the group of 33 infants who failed 
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to breathe spontaneously in the first minute 
after birth. All 3 of these infants also were 
found to belong to our abnormal respira- 
tory group III.* We feel that both of these 
methods of evaluation are helpful in the 
case of babies born by cesarean section and 
we do make this part of our routine in our 
nurseries. (3) We have studied over 600 
consecutively born premature infants with 
birth weights from 1,000 to 2,500 grams. 
There were 32 deaths and the immediate 
type of assessment failed to predict 11 of 
these. In other words, there were 11 in- 
fants who breathed immediately after birth 
who subsequently died. On the other hand, 
all 32 infants who died were classified in 
our respiratory group III. 

There is validity in Dr. Apgar’s scoring 
method® but it is not 100 per cent. Dr. 
Apgar’s statistics indicate that about 50 
per cent of premature babies survive the 
first month in spite of low Apgar ratings of 
4, 3, 2, 1, or 0. I would like to hear what 
Dr. Apgar has to say about this. 

Dr. Apcar. May I comment on some 
earlier discussion as well? Dr. Miller, you 
are absolutely right that it would be more 
valuable to have mortality statistics for 
one week rather than 28 days. Babies at 
the Sloane Hospital are all weighed in the 
delivery room; premature infants within the 
first 10 minutes of life. I wonder whether 
Dr. Benirschke suggested something quite 
important when he spoke of diagnosing po- 
tential infection from frozen sections of pla- 
centas after ruptured membranes rather than 
waiting until the baby died. As to the diag- 
nosis of hyaline membrane disease, clini- 
cally or otherwise, I am a complete pessi- 
mist. I do not believe there is such an .en- 
tity, and therefore it is hardly worth while 
to classify it. Respiratory distress has many 
factors. Whether these symptoms are from 
cardiac failure, metabolic disturbances, or 
inherent enzyme deficiencies, or whether 
the problem is one of transudate atelectasis 
or congestion of the lungs, I do not believe 
we know enough to classify the-syndrome at 
present. But with further work and com- 
bined results we might do better. Dr. Miller, 
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I do not remember those figures on the pre- 
mature infants, but I believe the death rate 
was worse than you mentioned in your 
2,000 infants of less than 2,500 grams with 
scores of 4 and under. 

Dr. Mitter. Is this one minute assess- 
ment enough? 

Dr. Apcar. The combination of both is a 
good idea. I am sure that immediate assess- 
ment has a place. As to sustained respira- 
tion, 70 per cent of our infants are yelling 
and breathing in one minute, 90 per cent 
in 2 minutes, and about 94 per cent in about 
2% minutes. Those who take longer are 
really in a bad way. This happens to fit the 
scores at birth as well. Both Dr. Silverman’s® 
method of scoring and your respiratory rate 
of scoring, with few exceptions, work quite 
well for follow-up. Observing chest, or 
xiphoid, retraction, expiratory grunt, dila- 
tion of the alae nasi (instead of the chin 
tug) in our prematures has indicated the 
prognosis well in all kinds of respiratory 
distress. 

Dr. Minkowski. Surely there is more 
than just respiratory distress because new- 
born infants with many anatomic and physi- 
ologic conditions tend to react similarly. 
After 10 years I still make many diagnostic 
errors. In respiratory distress, not only hy- 
aline membranes, pneumonia, and metabolic 
conditions, but also cerebral causes can give 
the same picture. Neurological examinations 
seem to give more accurate grading of clin- 
ical severity than others, for the brain is the 
first organ to suffer in respiratory distress. 
Instead of relying on any of the clinical signs 
directly related to respiration, in our clini- 
cal examinations, we look for two neu- 
rological signs: (1) abnormal tonus, which 
is very important, and (2) definite abnor- 
malities of what we call the “primary au- 
tomation.” The severity of those signs gives 
us a more accurate prognosis than does the 
clinical respiratory picture alone. 

Dr. Desmonp. After three years of sit- 
ting with infants and observing distress, our 
group in Houston has now formulated a 
predictable sequence of clinical behavior 
which these infants show in two phases, 
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cardiopulmonary and neurological. As for 
the pulmonary, at the lowest or more severe 
point, the infant has apnea. With improve- 
ment he goes from apnea to gasping, then 
to grunt and less labored respiration. At a 
point where the circulation seems to be im- 
proving, the infant develops a rapid regu- 
lar respiration. After a variable period, he 
goes into irregular respiration, which again 
eases as the rate goes down and breathing 
approaches normal labile or periodic. Simi- 
larly, with the heart, at the lowest point 
there is bradycardia; improvement brings 
a regular and fixed heart rate, with sounds 
loud and clear. This usually accompanies 
the grunting phase. As the infant improves 
further, the heart rate briefly becomes quite 
rapid and then approaches normal or 120 
to 140. 

Neurologically the lowest phase is hypo- 
tonus; with improvement, tonus improves, 
becomes increased, and then returns to nor- 
mal. Similarly, reflexes at the lowest point 
are absent, then improve, and become ex- 
aggerated before returning to normal. Gas- 
trointestinal activity goes from ileus to hy- 
perperistalsis to abdominal distention to 
normal. The lowest phase appears to be one 
of parasympathetic hyperactivity, with the 
infant quiet, hypotonic, inactive, and the 
pupils at mid-dilatation. As he improves, 
there is an abrupt change to sympathetic 
hyperactivity, with spontaneous movement, 
opening of the eyes, abdominal distention, 
hyperexcitability; at this period one often 
sees the first signs of dermatographia. So 
we feel that prognosis depends on which 
direction a baby is going in these se- 
quences—up or down, and that, at the nor- 
mal stage, the infant seems to have both 
parasympathetic and sympathetic activity 
together. 

Dr. Crameaux. I have been rather 
foxed by the discussion of my fellow pa- 
thologists tonight. My friend Dr. Gruenwald 
suggests we call this hyaline membrane dis- 
ease and adds that 50 per cent may not 
have a membrane at all. We have to be 
careful about this since radiologic examina- 
tion seems to offer about 85 per cent cer- 
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tainty in diagnosis. If the pathologists can 
then say: “We have cases which seem to 
be among those you are discussing, but 
only half of ours have a membrane,” then 
where are we getting with our diagnosis? 
I agree the atelectasis—an unusual disten- 
tion of the respiratory bronchioles and ducts 
with a collapse of the distal parenchyma— 
is one of the difficulties of these infants. In 
some of these there is considerable added 
edema, and in most a hyaline membrane. 
Only about 30 per cent of our infants in 
that group would have no membranes. 

Dr. Corner. All babies born in two ma- 
ternity units under my care, or about 5,000 
a year for 10 years, have been graded as 
to timing of first respiration, need for and 
amount of any kind of active resuscitation, 
color, muscle tone, and circulatory state. 
We have thus found that most of them 
who need any active resuscitation (intuba- 
tion, gastric oxygen, etc.) are the more ma- 
ture or full-term ones, rather than the very 
small or the very premature, most of whom 
breathe almost immediately and need very 
little active resuscitation. We have also 
been keeping detailed counts and charts of 
the respiratory rate every hour or every 
half-hour for 48 hours after birth on all 
the 500 or so premature babies a year. Our 
third set of clinical observations are rate of 
apex beat, presence of edema, presence of 
jaundice, type of respiration, alterations in 
chest shape, twitching, vomiting, regurgita- 
tion, and so on. We find that while many 
of the babies who subsequently develop hy- 
aline membrane disease breathe immedi- 
ately, all have some respiratory problems 
following the first breath after birth. Their 
breathing, once it starts, is never quite nor- 
mal. Grunting, or a little cry, occurs in the 
most severe cases but not all. Particularly 
in babies with the hyaline membrane syn- 
drome at postmortem, the respiratory rate 
rises within the first 2 hours, nearly always 
to 60 or more by the end of the second 
hour. 

The apex beat does not alter once respira- 
tory distress of any type is well established; 
heart rates of 130, 140 are recorded for 
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some hours after the respiratory distress has 
become extremely severe. But by careful 
palpation, we have noticed that in the 
first hour the peripheral pulsations are ex- 
tremely weak in babies who subsequently 
develop the severe and fatal types of respira- 
tory distress. In fact the radial pulse has 
often been quite impalpable ¥2 hour after 
birth, while the apex beat is still counted 
at 140 per minute. This may be clinically 
helpful. At  obstetric-pediatric-pathologic 
perinatal death conferences, these detailed 
clinical observations are to some extent cor- 
related with postmortem findings. Though, 
like Dr. Crosse, we cannot predict the hy- 
aline membrane syndrome accurately, I do 
feel that the baby who is never right from 
birth is very likely to have hyaline mem- 
branes at postmortem, whereas the baby 
who never has a rising respiration rate will 
not. 

Dr. Rearvon. I should like to add to that 
excellent discussion that we think muscle 
tone very important in differentiating the 
very ill babies; indeed, our obstetricians tell 
us at cesarean sections whether they think 
from the feel of the baby that he will be 
ill. Muscle tone can be poor without other 
obvious signs. Subnormal temperatures are 
also significant, and change in temperature 
from reasonably good toward subnormal 
suggests poor prognosis. 

Dr. Mitter. What kind of thermometer 
do you use? Let us get one that goes down 
to zero. 

Dr. Rearpon. Temperatures that are off 
the thermometer are definitely subnormal 
but should be measurable. The normal full- 
term infant’s temperature will be up to 
97° (on our Fahrenheit thermometers) in 
24 hours and usually much sooner. Air-con- 
ditioning and exposure will influence this. 
The temperature of prematures will vary 
according to their size, and in some small 
ones is only 95 to 96° F. with the aid of 
environmental warmth. If one cannot get 
the temperature up to 95 or 96°, prognosis 
is poor. One can learn much by merely 
feeling the baby. 

Dr. Miter. We must be careful here, 
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because under standard conditions of en- 
vironment and humidity, our premature 
babies with temperatures of 90° F. may sur- 
vive. Perhaps Dr. Crosse can define what a 
subnormal temperature is. 

Dr. Crosse. Most of our babies come 
from many miles away. Their temperatures 
on admission often worry me. The incidence 
of hyaline membranes for all the prema- 
tures under 2,000 grams at birth is usually 
between 10 and 13 per cent of the admis- 
sions. But, in babies who come in with a 
rectal temperature below 92° F., the in- 
cidence goes up to 19 per cent, while babies 
with temperatures over 92° F. have the 
lowest incidence (if the temperature is above 
98° F., the incidence is down to 5 per cent). 
This is not connected with birth weight; it 
happens in each birth group. 

Dr. Baar. I fully agree with Dr. James 
that hyaline membrane disease is a mis- 
nomer. The term “respiratory distress syn- 
drome” which implies what the clinician 
sees, and does not pretend to diagnose 
(since the pathologists can diagnose it only 
by the microscope), is preferable. But I do 
not agree that asphyxia is primary. As- 
phyxia is always secondary, either to cere- 
bral, pulmonary, cardiac, or cardiopulmo- 
nary causes. In the vicious circle of these 
interconnected factors, we cannot decide 
even at the postmortem examinations which 
is the primary one in small prematures. In 
full-term babies, however, although histol- 
ogy is unreliable, if the succinate dehydro- 
genase activity of the myocardium is esti- 
mated we find it very low in myocardial 
insufficiency of whatever etiology. Actually, 
succinate dehydrogenase activity of all neo- 
natal tissue including the myocardium is 
normally less than half the normal at a 
later age—and this may be a factor con- 
tributing to disorders causing the respira- 
tory distress syndrome." 

Though in hyaline membrane disease the 
respiratory rate may increase in the first 
2 hours after birth, I have never seen a 
newborn die in less than 2 hours (actually 
less than 6 hours) with hyaline membranes. 
Dr. GrueENwALp. In addition to pulmo- 
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nary, cardiac, or cerebral factors, asphyxia 
may result from disturbances of the placenta 
or its circulation, and thus before the pul- 
monary, cardiac, or cerebral manifestations, 
which appear later. Dr. Claireaux, I didn’t 
want to argue about terms—TI still think 
that hyaline membranes are an “eosinophilic 
herring” as I have said for years—but the 
type of atelectasis results from the degree of 
maturity. A full-term baby may have hy- 
aline membranes at autopsy, but without 
the peculiar form of atelectasis with dis- 
tended bronchioles. We have to keep two 
things apart: (1) development of atelec- 
tasis and (presumably) respiratory distress, 
and (2) the special form of atelectasis in 
any premature infant who has atelectasis 
and dies within the first 2 days. After 48 
hours the lungs of the premature begin to 
behave like more mature ones. I did not 
imply the name hyaline membrane disease 
should be maintained. 

Dr. Smirn. Are there 2 kinds of atelec- 
tasis in this disease, one peculiar to prema- 
tures and the other seen in term babies? 
Dr. Baar apparently agrees, but what about 
Drs. Benirschke, Driscoll, Craig, and Clair- 
eaux? 

Dr. Benirscuke. Dr. Craig should dis- 
cuss this. He not only demonstrated with 
Dr. Gitlin the nature of the membranes, but 
he has also studied the obstructive phe- 
nomena and atelectatic pattern in these 
babies. I do not think there are two pat- 
terns, but I do think this is a disease pe- 
culiar to the newborn. Membranes occur in 
other conditions, such as influenza, but with- 
out the typical absorption or resorption 
atelectasis so peculiar to the newborn. 

Dr. Craic. I agree with Dr. Benirschke 
about the nature of atelectasis, and that 
it is not particularly different in premature 
and term infants. Infants with hyaline 
membranes have an atelectasis quite un- 
usual in any older individuals. I am less cer- 
tain of prematures without membranes. 

Dr. Driscoti. I quite agree with Dr. 
Craig and Dr. Benirschke. 

Dr. Baar. The peculiarity is from the anat- 
omy. In a latex cast of the lung of an in- 
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fant of 10 months, one can distinguish in- 
dividual parts of the bronchial tree; a cast 
of a newborn lung shows few and very 
small branches, so the peculiarity is spe- 
cifically one of the newborn and not of the 
hyaline membranes. 

Dr. Crameavux. I am afraid I had better 
say something because I started this, but I 
do not really believe there are two forms of 
atelectasis here. I think we are probably 
arguing at cross-purposes. 

Dr. Drorsaucn. If we want to study 
something clinically which is identifiable 
pathologically, we must try to identify it 
before the baby dies. Realizing that our 
clinical diagnosis may be wrong, still, we do 
diagnose hyaline membrane disease as the 
disease we are studying. In doing so, one 
systematically records the same set of ob- 
servations for each infant. We, like others, 
have recorded respiratory rate, cyanosis, 
and retraction, and have been impressed 
by the neurological manifestations. Even 
very early in the disease, babies with respira- 
tory distress are not active, crying, or alert, 
but limp, hypotonic, and unresponsive. They 
very frequently present resuscitation prob- 
lems in the delivery room. With us, they 
seem also to be neither the full-term babies 
nor the smallest prematures, but those who 
weigh between 3 and 5 pounds. 

Dr. Conen. We all agree that these 
babies are in poor condition, and that func- 
tion of the placenta may be very important 
here. In Buffalo, we found a significant 
number of cases of placenta previa and are 
suspicious of premature separation as a fac- 
tor. We do not know how to diagnose in- 
adequate placental function. Could the ex- 
cellent experiments detailed at this Con- 
gress be turned around, and catheters put 
not toward the baby but toward the pla- 
centa? 

Dr. James. I certainly agree with Dr. 
Cohen that we have little knowledge of how 
the placenta is functioning before and dur- 
ing labor. Placental dysfunction is one of 
the important factors contributing to birth 
asphyxia. 

Dr. Seca. I hope we may come closer to 
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agreement on signs so that results of therapy 
when reported, can be compared. Could “re- 
cession” or “retraction” be objectively and 
quantitatively described? Dr. Desmond 
made a most important point about the 
timing of signs. How did they start? Are re- 
traction, grunting, poor tone, and so on, 
getting worse or improving? Could this 
meeting emerge with a single system of 
grading babies as to both degree and time, 
on which to evaluate therapeusis? 

Dr. Tizarp. We should at least agree 
about attempting to measure temperature 
accurately. Thermometers registering down 
to 75° F. are obtainable and should be 
used. Accurate measurement of recession 
[chest retraction] is difficult, but from the 
clinical standpoint the degree of recession 
seems to me to correlate very poorly with 
severity of the disease. Since it expresses 
both the degree of obstruction and the vigor 
of the baby’s response, we think the most 
obvious recession by no means has the worst 
prognosis. 

Then, in the guessing game of diagnosis, 
one should be greatly influenced by the time 
that the baby has lived. Hyaline membrane 
is less likely at autopsy of small prematures 
a few hours after birth, than when the dis- 
tress has continued during many hours—I 
am not going to put a figure on it. Dr. 
Claireaux will remember a death at one 
hour with hyaline membrane formation, but 
that is exceptional. Dr. Benirschke men- 
tioned the difficulty of clinical decision be- 
tween hyaline membrane or respiratory dis- 
tress syndrome and intracranial hemor- 
rhage. I thought subdural hemorrhage 
meant injury of some kind but intraven- 
tricular hemorrhage was an accompaniment 
and frequently the terminal event in the 
respiratory distress syndrome. Attempts to 
distinguish between death from the respira- 
tory distress syndrome and that from in- 
tracranial hemorrhage are mistaken because 
so many infants with respiratory distress 
(with and without hyaline membrane dis- 
ease) are found to have an intraventricular 
hemorrhage at postmortem. 

Dr. Miter. I like the direction in which 
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the discussion is going at the present time. 
The clinicians here are now asking the im- 
portant question: How does one quantitate 
the various signs that everybody has been 
talking about here? The word “recession” 
has been used as though it was clear ex- 
actly what is meant by it. I do not know 
whether the sternum is or is not retracted 
in what I call “see-saw” breathing, where 
the chest goes down as the abdomen goes 
out. I do not know if “see-saw” breathing 
has anything to do with obstruction, reces- 
sion, or retraction. It is so normal in older 
infants that I am dubious as to its signifi- 
cance in the first few hours. What we would 
call recession, and I am not sure that other 
people mean the same thing, is pulling in- 
ward of the lower portion of the thoracic 
cage and lower sternum as the upper chest 
and the abdomen are expanding outward. 
I wish we could quantitate “tone,” and the 
same is true of our vague descriptions of 
edema and retraction. 

Dr. Coox. Severity can be graded by 
groups selected to do so. As to retraction, 
the sickest baby, who has stopped breathing 
entirely, has no retraction and with gradual 
weakening retraction becomes less and less, 
so retraction per se may be a poor method 
of grading severity. I'do not agree with the 
clinicians’ and pathologists’ implication that 
we are not talking about anything specific 
and therefore cannot define it. I think we 
are talking about a definite entity, and I 
would like to list some facts about what 
we might call the respiratory distress syn- 
drome, hyaline membrane disease or syn- 
drome, or even “resorption atelectasis.” Dr. 
Avery has made such a table, and I hope 
she will change this if she wishes (Table I). 
Can we not all agree on these features? 
Under clinical, certainly the “history of pre- 
maturity” is agreed on as important. A his- 
tory of intrauterine distress, also important, 
has not been mentioned tonight. Often one 
finds there was similar distress in other sib- 
lings; therefore, I would include a family 
history. 

There are obvious physical findings: low 
birth weight (naturally with prematurity) 
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and tachypnea, most frequently starting at 
birth. Retraction, however graded, is not 
specific, but almost always a feature of 
this as of most conditions causing respira- 
tory distress. If the distress is severe, cyano- 
sis is present. Any sick infant has a tendency 
to low temperature and, therefore, I feel 
that this is only a nonspecific sign of ill- 
ness, as hypotonia may be. How can one 
define a respiratory disease in terms of the 
amount of hypotonia that it produces? 

Certainly laboratory findings, such as 
changes in pH and changes in carbon di- 
oxide, may be helpful but not very specific. 
Absence of placental findings is of value; 
as Dr. Benirschke has pointed out, without 
placental inflammation, pneumonia as a 
cause of respiratory distress is unlikely. 
X-ray is not an absolute diagnostic aid, but 
is helpful, especially in conjunction with 
other findings. 

Consistent, though not absolutely diag- 
nostic, physiologic findings contribute to the 


Table I. The respiratory distress syndrome 


Clinical. 
History of prematurity 
History of intrauterine distress 
Family history of respiratory distress in other 
siblings 
Diabetes 
Physical. 
Birth weight of prematures 
Increased respiratory rate 
Retraction 
Cyanosis 
Subnormal temperature ) will occur in any sick 
Hypotonia infant 
Laboratory. 
pH, fall 
pCO:, increase 
Placenta, absence of findings 
X-ray of chest, helpful 
Pathologic. 
Atelectasis 
Hyaline membranes 
Edema 
Physiologic measurements. 
Functional residual capacity, decreased 
Lung compliance, markedly decreased 
Blood pressure, fall 
Biochemical measurements. 
Surface tension changes 
Absence of fibrinolytic activity in lungs 
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picture. Dr. Karlberg has described de- 
creased functional residual capacity. There 
tends to be a marked decrease in lung com- 
pliance, not only in life, but also demon- 
strated by Dr. Avery at autopsy. The con- 
sistent fall in blood pressure described by 
Dr. Neligan and others might be either a 
primary or a secondary factor. Finally, the 
most interesting biochemical changes are 
the ones we know least about. Dr. Avery’s* 
data on surface tension changes seem to be 
important and consistent, and there is also 
the absence of fibrinolytic activity in the 
lung tissue itself, described by Dr. Lieber- 
man.* In view of all these things, I hope 
we will end this meeting by deciding that 
we are talking about an entity with some 
definable characteristics. 

Dr. Smrru. Thank you. You can also in- 
clude maternal diabetes. 

Dr. BenirscuKe. May I interrupt to set 
the record straight with Dr. Tizard? I be- 
lieve that premature infants die from sub- 
dural hemorrhage, but they die with intra- 
cranial hemorrhage. I think, with you, that 
the intracranial hemorrhage is secondary to 
some respiratory or other asphyxial syn- 
dromes. 

Dr. Usuer. I would agree with Dr. Cook 
that we are dealing with a distinct disease 
entity which has a specific clinical picture. 
It is not simply a wastebasket category for 
undiagnosable respiratory difficulty in the 
newborn period. 

I would also add that it appears that this 
disease, unlike retrolental fibroplasia, has 
probably always been with us in the same 
frequency as today and that it is not there- 
fore caused by recently introduced ther- 
apeutic techniques. This last statement I 
base on an analysis of the mortality rates 
reported by Ylpp6é for 700 premature in- 
fants. These infants, as reported before 
1920, had exactly the same mortality rate 
for each weight group during the first 5 
days of life as the best hospitals are re- 
porting today. Since it is generally agreed 
that more than one half of these early 
deaths of premature infants are today a re- 
sult of the respiratory distress syndrome, we 
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must assume the syndrome was as prevalent 
in Ylpp6’s nurseries as it is in ours today, 
and that it carried a similar mortality rate. 

I would now like to present some of my 
findings based on almost continuous clinical 
observation of 100 premature infants who 
comprised three equal groups: healthy in- 
fants, those with the respiratory distress 
syndrome who survived, and those who 
died. I found that the specific features of 
the disease were apparent during the first 
hours of life and consisted of chest retrac- 
tion, expiratory grunting, and decreased air 
entry on auscultation. Although some 
healthy premature infants had these signs 
at birth, the signs were always mild and 
quickly disappeared within the first 3 hours 
of life. In distressed infants, on the other 
hand, the signs were often severe and al- 
ways persisted at least 6 hours and usu- 
ally became increasingly severe during this 
time. It was, therefore, sometimes neces- 
sary to examine infants repeatedly during 
the first 3 hours of life to establish the di- 
agnosis with certainty. Using these diag- 
nostic criteria, I found that the syndrome 
appeared in 14 per cent of liveborn pre- 
mature infants, with the highest incidence 
in the lowest weight groups. The mortality 
rate in affected cases was 55 per cent, and 
the disease was the cause of 52 per cent of 
the deaths of infants who weighed 1,000 to 
2,500 grams. e 

The respiratory rates were normal in sur- 
vivors and below normal in fatal cases dur- 
ing the first hour of life. The tendency 
which Miller has described for the respira- 
tory rate to rise in distressed and not in 
healthy infants was noted in our group, al- 
though a rising respiratory rate was also 
found in 20 per cent of the normal infants, 
and a stable or falling rate in 20 per cent 
of the distressed ones. The pulse rate and 
liver size were usually normal in distressed 
infants, although all 5 of the infants who 
had hepatomegaly were distressed and died. 

Peripheral soft pitting edema of the backs 
of the hands and feet was noted in 85 per 
cent of the distressed infants and in only 
10 per cent of the healthy infants, and this 
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10 per cent all had early mild respiratory 
distress and probably were borderline cases. 
In other words, it seemed the edema forma- 
tion was not a result of prematurity (none 
of the 15 healthy infants below 1,700 grams 
developed it) but was caused by the respira- 
tory distress syndrome. It developed 12 to 
24 hours after birth in most cases, and usu- 
ally disappeared during the third day of 
life. 

Fine moist pulmonary rales typical of pul- 
monary edema were heard in half of the 
surviving infants and three fourths of the 
infants with fatal distress between 12 and 
48 hours of age. Distressed infants were 
typically flaccid and inactive, especially be- 
tween 12 and 48 hours of age; increasing 
activity and responsiveness were usually the 
first signs of recovery in survivors. Dr. Des- 
mond mentioned that distressed infants 
could be irritable. I have found this ir- 
ritability to be striking—infants with the 
syndrome often hyperreacted to the slight- 
est touch or even to a bright light. Definite 
cyanosis which could not be corrected with 
increased environmental oxygen was a poor 
prognostic sign. 

Dr. Garrpner. Dr. Usher said exactly 
what I wanted to say. Pathologically, what 
we are talking about is a resorption atelec- 
tasis. I think we all agree that hyaline mem- 
brane is neither here nor there. Groaning or 
moaning is so specific that I wish Dr. James, 
Dr. Karlberg, or other students of physi- 
ology could tell us in physiologic terms what 
moaning really is. I would repeat that weak 
air-entry and fine rales on auscultation are 
highly characteristic. With reference to ede- 
ma, so many babies appear to be born with 
little thin limbs which enlarge in an hour 
or two that we tried to measure this by 
simply encircling the leg very carefully with 
a thread and then measuring thé thread. 
To our surprise, we found that the clinical 
appearance was illusory and that, if one 
measures these legs, they actually are shrink- 
ing. I think we must be very careful about 
the appearance of a shiny skin which is not 
actually swollen. 

Dr. Wertntraus. Is the edema Dr. Usher 
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describes pitting, or “tight sclerematous” 
like the apparent tightening of the skin over 
the face after about 18 to 24 hours? Such 
tight sclerematous skin also goes with epi- 
sodes of apnea and one feels that the infant 
looks as though he might have a cerebral 
hemorrhage. At autopsy there are no hy- 
aline membranes. 

Dr. Usuer. The peripheral edema I de- 
scribed is soft and easily pittable and is not 
sclerema. Sclerema in my experience _ is 
rarely seen in premature infants who do 
not have the respiratory distress syndrome, 
and is always preceded in distressed cases 
by the soft pitting edema which I have 
mentioned. It seems to result from a harden- 
ing of pre-existing soft pitting edema. 

As to the grunt or moan, I have found it 
the most typical sign of the syndrome. Three 
infants who were grunting also had apneic 
spells and required endotracheal intubation 
and resuscitation to treat the apnea. With 
the endotracheal tube in place and the in- 
fant breathing spontaneously, grunting dis- 
appeared, which suggested that the grunt 
must come from the glottis and not from 
bronchial or bronchiolar obstruction. Does 
this concept agree with the feeelings of oth- 
ers here? 

Dr. Smiru. The hands indicate general 
belief that the grunt is made by the larynx, 
but because of trouble down below. Dr. 
Karlberg, what do pressure-volume loops 
indicate? 

Dr. Kariperc. May I say something first 
about hyaline membranes? During my year 
in Boston in 1952-1953, I first appreciated 
this clinical entity, and when I returned to 
Sweden I began to look for the condition 
as it was quite clear to me that it was some- 
thing one should differentiate. I found my- 
self a very bad clinician, often unable to 
differentiate between cases of hyaline mem- 
brane and those of atelectasis of other kinds. 
As a matter of fact, I have felt that the in- 
cidence of hyaline membranes in Sweden is 
lower than here. I am disappointed that 
little has been said about x-ray examination 
today, for I do feel that it is a useful tool 
in the evaluation of respiratory distress. One 
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can clearly see in pressure-volume tracings 
that these infants are grunting. But it is 
not easy to describe the pattern, and I must 
admit that at present we have stopped work- 
ing on it in our laboratory. 

Dr. James. I think that accurate clinical 
observations during labor and immediately 
after delivery offer a valuable approach to 
diagnosis. In this regard, the observations of 
Dr. Desmond and Dr. Usher are a most im- 
portant contribution. One sign which has re- 
ceived little more than passing attention is 
the expiratory grunt. It is likely to be reflex 
in origin but the exact mechanism of its 
production is not known. It is seen in pneu- 
monia and in pulmonary edema. Theo- 
retically it supposedly increases the intra- 
alveolar pressure during a prolonged ex- 
piration, reducing a tendency toward trans- 
udation from congested capillaries. 

Dr. Smirn. It occurs in some babies with 
intracranial hemorrhage without any re- 
spiratory distress and I believe is related to 
some central nervous system mechanism. 

Dr. McKay. We watch our babies care- 
fully from birth and agree that the symp- 
toms start then. But we have to provide 
criteria which can be used by people who 
(we hope) are less expert than we. These 
should include the x-ray. Not just the typical 
radiologic appearance of hyaline membrane 
disease, but the exclusion of pulmonary dis- 
ease. I have missed conditions like eventra- 
tion of the diaphragm, diaphragmatic her- 
nia, and paralysis of the diaphragm by not 
taking an x-ray of a newborn infant. 

Dr. Smirn. Let us try to reach some con- 
clusions. First, should what we are talking 
about be renamed or given an older name 
than the hyaline membrane disease? What- 
ever we decide, the world has just begun 
speaking of hyaline membrane disease, and 
is apt to continue; but if we think we can 
make the world change, I would be willing 
to move that this be called the “respiratory 
distress syndrome of newborn infants.” If 
that is seconded, then we can have more dis- 
cussion. 

Dr. I second it. 
Dr. Smirn. Does anyone want to suggest 


December 196( 


other possibilities or that we call the whol 
thing off? 

Dr. Usuer. Should we restrict the nam: 
of this disease to the premature infant grou 
who comprise 90 per cent of our cases of th: 
respiratory distress syndrome, and regar 
the exceptional full-term case as well as th: 
distressed infants of diabetic mothers a: 
special separate categories? 

Dr. Gruenwacp. Some people think 
there is a difference between the process in 
term and in premature infants. If that is 
true, both names should be used. 

Dr. Smirn. As elsewhere in medicine, we 
are still fallible. I hope the term would mean 
that this is clinically “the respiratory distress 
syndrome” and not, as far as we can tell, 
pneumonia, pulmonary hemorrhage, or heart 
failure, or it would be so diagnosed. Re- 
strictions to prematures may be left to the 
man reporting cases or writing a paper: 
he may describe the respiratory distress syn- 
drome in a thousand babies, but he should 
tell how many were prematures. 

Dr. Cuirrorp. I expected Dr. Smith to 
congratulate me in holding off this long. I 
have objected from the very beginning to 
calling the condition hyaline membrane dis- 
ease. What we are talking about now would 
be idiopathic respiratory distress syndrome— 
of unknown etiology. I find much in com- 
mon in this discussion and the earlier ones 
when we first recognized that there was no 
such thing as hemorrhagic disease as a 
group. If we as clinicians would recognize 
that we are describing to the best of our 
present ability the etiology of this disease 
as determined by history, clinical observa- 
tions, etc., we may say respiratory distress 
syndrome, probably pneumonia, or prob- 
ably intracranial hemorrhage, or idiopathi: 
(hyaline membrane?), etc., and then obtair 
a detailed pathologic examination. Unfor- 
tunately, some laboratories may see 2 or ° 
little areas of hyaline membrane and cal! 
it hyaline membrane disease without check 
ing much further. To me this discussior 
tonight is very encouraging, because th« 
question of there being a hyaline membran: 
disease per se has bothered me so much 
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and I would prefer to call this respiratory 
distress syndrome of idiopathic origin. If 
we get together the most detailed clinical 
ind laboratory observations, and correlate 
hem with the pathologic findings, we may 
ve on the verge of elucidating this whole 
‘ield. 

Dr. Smiru. Thank you very much Dr. 
Clifford. Are there other comments at this 
point? 

Dr. Mitter. Do I understand that you 
would like to have this term “respiratory 
distress syndrome” limited to those cases that 
you thought had hyaline membranes? 

Dr. Smiru. I think Dr. Clifford’s term 
idiopathic respiratory distress is good. This 
suggests that you are quite convinced there 
is no pneumonia or such other cause. The 
diagnosis may not be a narrow label but it 
is not a wastebasket either. 

A Speaker. Is this the respiratory dis- 
tress syndrome whether or not hyaline mem- 
branes are present? 

Dr. Smiru. The group seems to believe 
that though this syndrome usually includes 
them, one may not always find membranes. 

Dr. Coox. Do the pathologists think the 
term atelectasis should be included? 

Dr. Baar. No, I think that it should be 
called respiratory distress syndrome. 

Dr. BenirscHkKeE. For a clinical term, I 
would leave “atelectasis” out. 

Dr. GruENwALp. This is one difference 
between premature and full-term infants. 
In prematures (with this syndrome) you will 
practically always find severe atelectasis with 
distended bronchioles; in term infants, only 
a poorly aerated lung which in the strict 
pathologic sense may not be atelectatic. I 
do not think atelectasis should be in the 
name, but we should remember these dif- 
ferences in the condition in the full-term or 
the premature infant pathologically, and, I 
suppose, also clinically. 

Dr. McKay. I am opposed to this broad 
term “respiratory distress syndrome,” for 
something which does not indicate merely 
respiratory distress in the newborn infant. 
\s all who use this term are not as sophisti- 
cated as those here, they may well classify 
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all patients with respiratory distress in the 
newborn period in this group without dif- 
ferentiating among them. 

Dr. Smiru. “Idiopathic respiratory dis- 
tress syndrome,” means that any other form 
of respiratory distress is ruled out. 

Dr. Miter. I agree that using the term 
“idiopathic” might be the answer, but I 
would not like to see it remain just respira- 
tory distress syndrome. 

Dr. Cuirrorp. A meeting like this can 
have a great influence. I was at one ar- 
ranged by Dr. Julius Hess, which voted to 
recommend that 2,500 grams be used as a 
definition of prematurity and that all results 
should be given in the 500 gram groups. All 
the literature now says that this is the recom- 
mendation of the American Academy of 
Pediatrics—but they had nothing to do with 
it. It was just a group such as this, sitting 
around a table. 

Dr. Usuer. If people publishing articles 
on the disease adopted the term “idiopathic 
respiratory distress of the newborn,” the 
name would stick, no matter what the of- 
ficial recommendation was. 

Dr. Kay. I do think we are making prog- 
ress but the neurological aspects are going 
to mean so much in future evaluations that 
I hate to see this name applied at the pres- 
ent time. 

Dr. Smirx. Does anyone want to discuss 
names any further? I do not think we need 
to take ourselves too seriously. Does anyone 
want to call it hyaline membrane syn- 
drome? 

Dr. Gairpner. I would suggest rather 
using the term “pulmonary syndrome.” 

Dr. Craic. I think it would be foolish to 
discard a term that is widely recognized, 
and so I would suggest calling it hyaline 
membrane syndrome, and not hyaline mem- 
brane disease. 

Dr. Baar. Then you will have to have the 
term hyaline membrane syndrome with or 
without hyaline membranes. 

Dr. Smiru. If we have a good idea it 
will stick, if we haven't, it will be hyaline 
membrane disease. Are you willing to vote 
semi-officially on this? 
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How many are really in favor of advising 
that this be called: 


Idiopathic respiratory distress 

of the newborn 15 votes 
Pulmonary syndrome of the newborn 4 votes 
Hyaline membrane syndrome 3 votes 


Having gone only this far, it seems most 
unlikely that we can classify degrees of se- 
verity; I do not like to propose beginning 
such a discussion so late unless some one 
thinks a classification is feasible. In describ- 
ing cases, one might at least include as many 
of the facts as Dr. Cook has listed (Table I), 
particularly neurological manifestations. 

Dr. Ciirrorp. There is now available a 
printed “newborn sheet” or standard exam- 
ination form, with specific coding for IBM, 
prepared for the Cooperative Study. This 
may be of value in defining this syndrome 
by data which would make all comparable. 

Dr. Smiru. It would be excellent to have 
everyone collecting standard data, but for 
the neurological examinations there seems to 
be as yet incomplete agreement, in various 
parts of the world, as to record forms. Those 
in our country are probably set and estab- 
lished. From the thousands of babies to be 
followed in 15 hospitals in the Cooperative 
Study, this information will be obtained. I 
hope others will follow the same form, but 
do not wish to restrict people in other coun- 
tries. Can we discuss anything further about 
the criteria of severity? 

Dr. Secar. Since the clinical picture is 
established in the first 1 or 2 hours after 
birth, should we not study this period 
closely? 

Dr. Smrru. There has been some disagree- 
ment as to whether these babies are or are 
not all right from birth. Of course, there are 
very mild grades of the idiopathic respira- 
tory distress syndrome of the newborn; we 
cannot be sure some even have the disease. 
But how many believe all definite cases are 
observably abnormal from birth. (All) Is 
anyone brave enough to differ? 

Dr. Secar. A number of babies who have 
some grunting at the beginning are per- 
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fectly fine afterward, and there are som. 
who appear normal at birth and do go o1 
to die of hyaline membranes. 

Dr. Smiru. These things do make it dif- 
ficult to know at 2 hours that an infant has 
respiratory distress and therefore can be 
treated early, or at 12 hours that he recov- 
ered because of the treatment. 

Dr. Minkowski. Sometimes it stops and 
recurs. 

Dr. Smirn. Yes. Does anyone think that 
with present knowledge any statement of 
severity or prognosis can be given within the 
first 2 or 3 hours after birth? Most of us can 
identify the baby who is moribund at 3 to 
4 hours, but the one looking fairly well at 
one hour who may be moribund 6 hours 
later unless treatment has been successful is 
the one we need to recognize. 

Dr. Usuer. As well as performing con- 
trolled series to evaluate new forms of ther- 
apy, we should also report the effect of such 
new therapy on the over-all mortality rates 
for each weight group of premature infants 
in our hospitals. Since this disease is the 
cause of at least one half of premature in- 
fant deaths, any successful therapy should 
be expected to lower the seemingly un- 
changeable mortality rates which are stand- 
ard at all major hospitals. 

Dr. Soiru. I agree. If you are willing to 
break off officially, I think we might have a 
motion for adjourfiment before midnight. 
Thank you all for coming. The meeting is 
adjourned. 
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TROPICAL 
PEDIATRICS 


KAMPALA, UGANDA 


TRINIDAD, one of the 2 largest tropical 
islands making up the Federation of the West 
Indies, lies off the Venezuelan coast, and 
its very cosmopolitan population was about 
three-quarters of a million at the last census 
in 1955. The two main ethnic groups consist 
of those of African descent, who comprise 
the majority, and so-called East Indians 
(approximately 36 per cent) who are mostly 
third or fourth descendants of indentured 
labor coming originally from the Indian sub- 
continent, especially from the sugar-cane 
growing states of Bihar and Orissa. 

In recent years Trinidad has become con- 
siderably more prosperous than the majority 
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of the Caribbean islands. The estimated na- 
tion income per person has risen by 53.6 per 
cent between 1951 and 1959, as a result 
largely of the expansion of the oil fields and 
refineries, which are the source of approxi- 
mately one-third of the country’s fiscal rev- 
enue and directly support about 2 per cent 
of the total population (including both em- 
ployees and their families). In addition, the 
island produces sugar with its by-products— 

rum, molasses, and bagasse; cocoa and citrus 
as cash crops, while the well-known pitch 
lake near La Brea forms an almost inex- 
haustible supply of asphalt. Over-all mini- 
mum wages have been improved by suitable 
legislation. 

Road communications are excellent and 
cover the island. Each village has a small 
shop at which a variety of milk preparations 
are available, including relatively inexpensive 
brands of dried skimmed milk. Although the 
illiteracy rate is high (74 per cent), this is 
decreasing rapidly as about 90 per cent ot 
the school-age population are in fact attend- 
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ing school. Radio rediffusion is widespread, 
reaching the smallest villages. 

The age structure of the island population 
shows the high proportion of children char- 
acteristic of most tropical regions, some 42 
per cent of the total being below 15 years of 
age. However, despite a high illegitimacy 
rate of almost 50 per cent, there is good 
statistical evidence of improving health of 
the community, as indicated, for example, by 
a life expectancy at birth which has in- 
creased by 60 per cent since 1901, and an 
infant mortality rate that has improved from 
162.3 per 1,000 live births in 1901 to 56.5 by 
1957. 

Despite these improvements, however, a 
recent report by Symonds’ has shown that 
what has been termed protein-calorie malnu- 
trition® is an important cause of admission 
and of mortality in the pediatric unit of the 
San Fernando General Hospital in southern 
Trinidad and that, in complete contrast to 
the usual main incidence between 1 and 3 
years of age found in most tropical countries, 
the majority of affected children are under 
1 year.” 


SURVEY 


Our study was based on San Fernando, 
the main town of southern Trinidad, which 
has a population of about 37,000, and on 
the surrounding County of Victoria, which 
contains approximately an _ additional 
124,000 persons. 

Hospital. This part of the investigation 
consisted principally of the analysis of case 
records, both of children admitted with a 
primary diagnosis of malnutrition, including 
kwashiorkor, and of those presenting with 
severe diarrhea in the first 2 years of life. 
In-patients in these 2 categories during the 
survey period were examined clinically. In 
addition, the numbers of children admitted 
yearly with these 2 diagnoses was tabulated, 
and their geographical distribution was 
plotted on transparent acetate correlation 
maps for the past 3 years. 

Community. The major part of the sur- 
vey was concerned with the field investiga- 
tion of childhood malnutrition as it appeared 
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in the actual community. Fifteen representa- 
tive, but randomly selected, villages in dif- 
ferent parts of the County and 2 slum areas 
adjacent to San Fernando were visited. In 
each case the public health visitor familiar 
with the district collected, as far as possible, 
the complete child population aged between 
birth and 4 years. Enquiry was also made of 
each mother as to whether any of her chil- 
dren was in the hospital. 

Clinical examination consisted of record- 
ing: (1) the apparent ethnic group (usually 
predominantly African or Indian), (2) cer- 
tain syndromes, (3) arm measurement (as 
detailed later), (4) certain simple signs con- 
sidered to be of value as possible “nutritional 
indicators” of protein-calorie malnutrition,* 
and (5) some more definite and easily iden- 
tifiable stigmas usually regarded as being 
often associated with certain vitamin de- 
ficiencies, (6) weight. 

Syndromes. The following syndromes* 
were noted, when present: (1) kwashiorkor, 
(2) incomplete, mild kwashiorkor, (3) nu- 
tritional marasmus, (4) nutritional dwarfing, 
and (5) F. A. syndrome, in which the child 
was considered by crude inspection to be 
fat, flabby, and anemic with hypotonic mus- 
cles. 

Arm measurements. These were made on 
the left arm with the elbow flexed to a right 
angle with the child seated on the mother’s 
knee. The mid-upper arm circumference was 
recorded with a tape measure and skin folds 
were measured, using standard pressure 
Harpenden callipers,* anteriorly over the 
middle of the belly of the biceps and pos- 
teriorly over the mid-triceps. 

Nutritional indicators. The principal clin- 
ical nutritional indicators employed in the 
present survey were those considered to have 
possible relevance to protein-calorie malnu- 
trition,® and were based on those made use 
of in a recent field study in Haiti®: (1) 
edema, unequivocal pretibial pitting pro- 
duced by “moderate” pressure for 3 seconds 
with a forefinger; (2) hypochromotrichia, 
any lightening of the color of the hair, af- 
fecting the whole scalp to more than half 
the hair length; (3) easy pluckability of the 
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hair, ability to detach some 20 hairs from 
the crown of the head easily and painlessly 
by pulling a clump of hair with “moderate” 
firmness; (4) low arm circumference and (5) 
low body weight. 

A variety of more ill-defined minor signs, 
such as elasticity of the skin and excess tissue 
of the conjunctiva, as sometimes employed 
in field nutrition surveys,® were not included 
as it was felt that (a) because of difficulty 
of definition these features are of little value 
for comparison from one survey to another 
since they depend too much on subjective 
interpretation by individual examiners, and 
(b) that it was more justifiable to examine a 
greater number with a simpler “problem- 
centered” schedule, rather than to obtain a 
smaller amount of information of rather 
doubtful interpretation. 


RESULTS 


Hospital. 

Malnutrition admissions. During 1958, 70 
children with a primary diagnosis of malnu- 
trition were admitted to the pediatric unit 
at San Fernando General Hospital, which 
deals with children up to 10 years of age. 
Analysis by age showed that, while no child 
with severe malnutrition was older than 3 
years, only 10 (14 per cent) were within 
the “classical” 1 to 3 year period. The ma- 
jority (60 children or 86 per cent) were 
aged between 1 and 12 months, and the 
main emphasis was in the second, third, and 
fourth months of life (27 children or 39 per 
cent). Ethnically, two-thirds of the children 
were East Indian, probably only reflecting 
the local population distribution in South 
Trinidad. 

All 70 children were severely malnour- 
ished. A diagnosis of kwashiorkor was made 
in 18, of whom 15 (83 per cent) were be- 
low 1 year of age. The mortality rate for 
these 15 cases of infantile kwashiorkor was 
47 per cent; 6 of the 7 deaths were in 2- to 
4-month-old babies. 

The remaining 52 children were classi- 
fiable as having other forms of protein-calorie 
malnutrition,’ principally nutritional maras- 
mus and other less clear-cut syndromes. No 
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children were admitted with keratomalacia, 
infantile scurvy, or rickets during this period. 
Ariboflavinosis was seen only in association 
with protein-calorie malnutrition. 

Dietary histories were available for 14 of 
the 15 cases of infantile kwashiorkor, and in 
all of them breast feeding had been what 
may be termed “nutritionally unsatisfac- 
tory.” Thus, in 3 (21 per cent), breast feed- 
ing had not been initiated at all; in 3 (21 
per cent), the breast had only been given 
intermittently, that is 2 or three times daily; 
and, in the remainder (8 children or 57 per 
cent), lactation had stopped prematurely, 
that is at least 2 months prior to the onset 
of illness. In all instances, infant feeding had 
consisted principally of mainly carbohydrate 
gruels and paps, such as sago, wheat flour 
or, more usually, arrowroot (86 per cent), 
sometimes associated with very small quan- 
tities of overdilute milk, usually one of a 
variety of dried products or occasionally a 
sweetened condensed preparation. 

Of the total admissions with protein-cal- 
orie malnutrition, dietary details were avail- 
able in 60, and of these 19 (32 per cent) 
of the mothers had not initiated breast feed- 
ing at all. 

In the group of 18 children of all ages 
with kwashiorkor, there was a history sug- 
gestive of antecedent bronchopneumonia in 
5 (26 per cent) and of marked diarrhea in 
3 (18 per cent). By contrast, in the larger 
group composed of those of nutritional 
marasmus (Fig. 1) and other non-kwashior- 
kor protein-calorie syndromes, significantly 
severe diarrhea appeared to have been a pre- 
cipitating or conditioning factor in 25 (48 
per cent), while only 2 (1 per cent) were 
associated with probable bronchopneu- 
monia. 

Infantile kwashiorkor. As infantile kwash- 
iorkor does not seem to have been observed 
as a common entity outside Trinidad, the 
clinical picture, already described by Sy- 
monds is worth restressing.** In brief, the 
main features by which the syndrome in in- 
fants appears to vary from the more usual 
picture found in the toddler age group are: 
(I) the extremely marked subcutaneous fat. 
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Fig. 1. Nutritional marasmus. East Indian boy, 
aged 3 months, showing gross emaciation involving 
both muscles and subcutaneous fat. History: never 
breast-fed, dried milk ‘formula in unknown 
amounts, diarrhea for 1 month prior to admission. 


especially of the cheeks, producing a striking 
“wax-doll” face (Figs. 24 and 2B), (II) 
marked hepatomegaly, often down to the 
level of the umbilicus (Fig. 2B), (III) the 
uncommonness both of the “flaky-paint” 
dermatosis and of associated avitaminoses 
Fig. 3), and (IV) the absence of significant 
hair changes, especially hypochromotrichia. 

Diarrhea. In 1958, 493 children aged 2 
years or less were admitted with a primary 
diagnosis of severe diarrhea, often requiring 
parenteral fluids; during the same period 
there were only 26 admissions of older chil- 
dren with diarrhea. From January to the 
end of May, 1958, 121 children of 2 years of 
age or less had been admitted with a pri- 
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mary diagnosis of severe diarrhea, and of 
these 21 (17 per cent) had died. 

Bacteriologic examination of the stools 
was not available, and, although information 
on the case records was not sufficient to as- 
sess the precise nutritional status of these 
children on admission, the majority were 
malnourished, a considerable number being 
classifiable as marasmic. Analysis of these 
121 cases of diarrhea by age and mortality 
showed that 69 per cent occurred in the 
first 6 months of life. (Table I). 

Feeding histories were available in 69 of 
the 83 affected babies of less than 6 months, 
and of these 64 (93 per cent) were receiving 
what under present-day circumstances in 
Trinidad may be termed “bacteriologically 
dangerous” infant feeding. In 25 (36) per 
cent), breast feeding had not been initiated; 
in 27 (39 per cent), breast feeding had been 
stopped at least 2 weeks before the onset of 
diarrhea; and in 12 (18 per cent), breast 
feeding was only partial, that is, given 2 or 
3 times daily, with supplementary foods, 
mainly dilute or carbohydrate gruels. 

Hospital incidence of malnutrition and 
diarrhea. Although by no means statistically 
representative, a rough gauge of the inci- 
dence of severe forms of childhood malnu- 
trition and diarrhea in southern Trinidad 
may be obtained by calculating the propor- 
tion of the total pediatric admissions in these 
categories during the past 3 years (Table 
II). 

Community incidence. 

Syndromes. The 4 more obviously identi- 
fiable syndromes of protein-calorie malnutri- 
tion were seen only rarely (Table III), 
whereas, by contrast, about 3 per cent of 
East Indian children aged between 9 months 
and 2 years were considered by inspection to 
be too fat, flabby, and anemic. Only 2 chil- 
dren with probable infantile scurvy were seen, 
aged 14 and 25 months: no clinical rickets 
was observed. 

Nutritional indicators of protein-calorie 
malnutrition. The prevalence in the commu- 
nity of protein-calorie malnutrition can be 
expressed in terms of various “nutritional in- 
dices,” that is the percentage showing a cer- 
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Fig. 2A. Typical infantile kwashiorkor. East In- 
dian boy, aged 4 months, showing marked “wax- 
doll” face. History: breast-fed for only 1 month, 
followed by very small amounts dried milk formula 
and arrowroot. 


tain “nutritional indicator” (Table III). 
These did not reveal much abnormality, and, 
in fact, are probably too crude for the situa- 


tion in present-day Trinidad. 

Weight deviation, arm circumference, and 
standards. Two problems are usually present 
when anthropometric data obtained from 
tropical children are evaluated: first, the 
question of accuracy in relation to age es- 
timation (which is not a difficulty in Trini- 
dad as birth certificates are usual), and, 
second, a customary absence of local stand- 


ards. 

In the present study, 2 weight standards 
were employed. First, an external one, taken 
from Nelson’s Textbook of Pediatrics, which 
is based on findings in American Caucasian 
children, but which is widely employed and 
permits comparability from one region of the 
world to another.* Second, standards were 
sought based on measurement of local chil- 
dren of both African and East Indian de- 
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scent. None were readily available, but aver- 
age weight levels of these 2 groups were 
worked out from carefully selected child 
welfare records of apparently healthy, well- 
fed children. They were, however, available 
only up to the age of 2 years.* 

Weight deviation below both these 2 
standards was expressed by using the Gomez 
weight classification into 3 degrees’® (Table 
IIT). 

Local standards for the average upper arm 
circumference were impossible to obtain for 
either ethnic group in the time available. 
However, for Trinidadian children of Afri- 
can descent, a standard was employed that 
had been prepared in Jamaica in a similar 
ethnic group.¢ “Low arm circumference” 
was defined as 80 per cent or less of the 
average. The low arm circumference index 
for African preschool children only is shown 
in Table III. 

Miscellaneous nutritional indicators. The 
prevalence of Bitét’s spots, follicular hyper- 
keratosis, and angular stomatitis is shown in 
Table ITI. 

Infant feeding (Table IV). In the first 3 
months, breast feeding was usually successful, 
although in 10 per cent of East Indian moth- 
ers failure had already occurred. However, 
at the same time, in one-half to two-thirds, 
feedings with various preparations of cow’s 
milk were also employed. These were usually 
very haphazardly prepared formulas made 
up from dried powdered milks and given at 
odd intervals. Carbohydrate gruels were 
sometimes used, most usually arrowroot. Bush 
teas, as drunk in Jamaica‘* and elsewhere. 
were occasionally introduced this early, and 
may include a wide variety of herbal infu- 
sions. 

During the 4 to 6 month period, there 
was a decline in complete breast feeding. 
24 per cent of mothers in both ethnic groups 
having stopped. Occasional breast feeding 


*Kindly supplied by Dr. Elizabeth-Quamina, Assistant 
Medical Officer of Health, Victoria. 

+Kindly supplied by Dr. Verity Wills, Tropical Me- 
tabolism Research Unit, U.C.W.1., Jamaica. 
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(about 2 feedings during the day with an oc- 
casional one at night) was being employed 
by a quarter of East Indian mothers, prob- 
ably because of the necessity of their working 
during the day in the cane fields. Bottle feed- 
ing increased to 80 to 83 per cent during 
this period. Carbohydrate gruels employed 
varied, but consisted principally of those 
made from arrowroot, parched flour, and 
sago. 

By the second semester, breast feeding 
had stopped in 41 per cent of East Indian, 
and in 33 per cent of Negro mothers, with 
a corresponding rise in the use of bottle 
feeding of cow’s milk and of carbohydrate 
gruels. Various boiled root vegetables, in- 
cluding Irish potato and yam, were occasion- 
ally given in a mashed form. Bush teas were 
almost universal. Of other protein foods, 
small amounts of legume (dhal) were some- 


4 


Fig. 2B. Same child as in Fig. 2A. Edema of 
lower legs, hepatomegaly, thick subcutaneous fat. 
No rash or definite hair change. 
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Table I. Analysis by age group and mortality 
of 121 children in the first 2 years of life 
admitted to San Fernando General Hospital 
with a primary diagnosis of diarrhea 
(January to May, 1958). (Percentages given 
to nearest whole number) 


Age Diarrhea cases Movteliay 


(months) No. | & (%) 
Under 1 to 6 83 69 19 


7 to 12 16 19 19 
13 to 24 22 18 9 


times given by East Indian mothers. Eggs 
and meat were largely limited by cost; fish 
was more available in coastal regions. 


DISCUSSION 


Over-all picture. It is plain that, while 
protein-calorie malnutrition in early child- 
hood, including kwashiorkor, is a significant 
problem in San Fernando Hospital (serving, 
as it does all South Trinidad), it is in fact 
not very common in the community at large. 
This is supported by the fact that plotting 
of homes of children with kwashiorkor ad- 
mitted to the hospital from 1956 through 
1958 shows a wide scatter, which could be 
shown by superimposition of transparent 
acetate maps to correlate with population 
distribution. In addition, only 2 cases of 
kwashiorkor were seen in the field in the 
infants and preschool children combined, 
while the edema index was less than 1 per 
cent for infants and nil for preschool chi!- 
dren, in contrast to a 7 per cent preschool 
edema index found in 1958 in a country- 
wide field survey of another West Indian 
island, Haiti.® 

All other indices employed confirmed the 
comparatively low prevalence of protein- 
calorie malnutrition in the community by 
tropical standards. There was also little clin- 
ical evidence of the 2 classical textbook nu- 
tritional syndromes of temperate zone pedi- 
atrics, that is rickets and infantile scurvy. 
However, angular stomatitis, possibly related 
to riboflavin lack, was present in 5 per cent 
of all preschool age children, but was much 
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Table II. Annual admissions to San Fernando General Hospital with gastroenteritis 


and malnutrition (1956 to 1958) 


| 1956 1957 1958 
Annual admissions | No. | % total | No. | 9% total No. | % total 
Total nonsurgical 
(under 1 to 10 years) 1,544 2,171 2,275 
Gastroenteritis 
(under 1 to 2 years) 191 318 493 
Gastroenteritis 13.4 15.7 22.8 
(2 to 10 years) 16 27 26 
Malnutrition* 86 3.5 59 44 1.9 


*Almost all below 3 years of age. 


commoner in East Indians (8 per cent) than 
in those of African ancestry (3 per cent). 
Follicular hyperkeratosis (5 per cent) and 
Bitét’s spots (1 per cent) were also seen not 
infrequently in this East Indian group. 

Age incidence and etiology. Analysis of re- 
sults confirms that protein-calorie malnutri- 
tion and severe diarrhea are both conditions 
occurring most commonly in Trinidad in the 
first year of life. The lower age incidence of 
kwashiorkor, compared with figures from 
other Caribbean studies, is shown in Table V, 
in which the only lower average age of pres- 
entation at hospital was in the series re- 
ported from Panama City by Howard and 
Meriwether.** 

Certain factors appear to be responsible, 
probably resulting from the recent ecologic 
changes in Trinidad as the island has de- 
veloped from an exclusively agricultural 
peasant country to a partly industrialized, 
more sophisticated state. One important 
facet of the present findings is that it is likely 
that other tropical countries in the process 
of technical development may follow similar 
trends, possibly with worse results, as ap- 
parent adverse developments in Trinidad 
have been paralleled, and to some extent 
counterbalanced, by the beneficial effects of 
(1) a rise in prosperity as measured by earn- 
ing capacity, (2) improved medical facili- 
ties and (although still insufficient) increas- 
ing child welfare clinics, (3) the availability 
of numerous brands of dried milk in all parts 


of the island, both. in village shops and in 
limited quantities in child health centers. 
That these 3 factors are among the more 
important that have caused the much lower 
incidence of classical-age kwashiorkor than, 
for example, in Haiti, where the opposite is 
the case. At the same time, certain factors 
have emerged which, at least in a small num- 
ber of children, have resulted in a different 
pattern of malnutrition, with the emphasis 
on infantile kwashiorkor and the nutritional 
marasmus-infective diarrhea complex. 
Failure of breast feeding. In the temperate 
zone, the last few decades have been charac- 
terized by a spectacular fall in incidence of 
breast feeding. More recently, this trend, fol- 
lowing in the wake of technologic sophistica- 
tion and urbanization, has commenced to in- 
vade the tropics, especially the towns, as 
shown by reports from West Bengal, India.’ 
Lagos, Nigeria,*“* and Kampala, Uganda." 
This unfortunate trend, which initially al- 
ways involves the more sophisticated, west- 
ernized, well-to-do segment of the popula- 
tion, in Trinidad has also come to affect at 
least some of the relatively lower socioeco- 
nomic group village dwellers, as has also been 
reported from Panama.’* The contrast be- 
tween the usual tropical peasant woman’s 
ability to breast feed uneventfully, is empha- 
sized by a 95 per cent success rate at 6 
months in rural West Bengal in a study con- 
ducted in 1955,*° and the lower figure of 
59 per cent in the 4 to 6 month children of 
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village mothers of East Indian descent in 
Trinidad, whose parents, it must be empha- 
sized, had come originally from Bihar and 
Orissa, neighboring states to West Bengal in 
India. 

Reasons for this failure are complex and 
are mainly related to interference with the 
delicate psychosomatic “let-down” reflex as 
a result of a variety of emotional factors en- 
gendered by: (i) a realization that there are 
nowadays many efficient and highly adver- 
tised milk preparations on the market, which 
are produced exclusively for infants, (ii) 
worry over the possibility of lactation failure, 
(iii) a lack of personal observation of babies 
being breast fed during the mother’s own 
girlhood together with the fact, that, by mod- 
ern convention, breast feeding is carried out 
in private and is, therefore, a social incon- 
venience, (iv) lack of a completely single- 
minded attitude toward breast feeding, as a 
result of alternative duties, pursuits, and 
amusements being available to emancipated 
women who wish to take a more active part 


Malnutrition in southern Trinidad 929 


in modern society, (v) the mother’s anxiety 
not to lose her figure, especially the bust 
(which in the Western culture is the most 
stressed secondary sex characteristic), (vi) 
the influence of the rising importance of 
money in the value systems of an industrial- 
izing society, and therefore of “the things 
that money can buy, in preference to the 
things that Nature provides.”*® 

In Trinidad, increasing sophistication and 
example of the predominantly bottle-fed 
infants of wealthier people play a part, aided 
by press and radio advertisements extolling 
a wide variety of infant foods of varying suit- 
ability, while a few doctors stili appear to re- 
gard breast feeding as a harmless eccentricity 
and advise artificial feeding very readily. It is 
insufficiently realized that when a poor tropi- 
cal mother stops breast feeding, her infant 
runs a sizable risk to health and even life.* 

One of the most important factors in Trin- 
idad is that mothers are nowadays going out 
to work more often, which has the double 
effect of interfering with breast feeding and 


Fig. 3. Atypical infantile kwashiorkor. East Indian girl, aged 6 months, showing (A) edema 
of hands, scattered flaky-paint rash, angular cheilosis, subcutaneous fat, and wasted muscles, 
with relatively normal hair, (B) edema of feet and lower legs, flaky-paint rash, and wasted 
muscles with overlying subcutaneous fat. 
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Table III. Protein-calorie malnutrition (P.C.M.) and certain miscellaneous findings in (1) in/ants 


December 1960 


Negro ancestry included.) (Percentages given to nearest whole number) 


| Syndromes 


Gomez 


United States standards 


Kwashi- | Incomplete | Nutritional | Nutritional —— 
| orkor | kwashiokor | marasmus dwarfing Norm Ist 2nd rd 
|No.| % | No.| % | No. | % | No.| % |No.| % |No.| % |No.| % |No.| % 
Infants 
(under 1 to 12 mo.) 
East Indian 2 2 2 0 0 74 47 469 44 11 > 38 2 
Negro 0 Oo 0 0 0 0 0 0 70 82 15 18 5 6 0 0 
Total 2 2 0 


Preschool children 
(1 to 4 years) 


East Indian 0 0 0 0 2 
Negro 0. 0 2 1 0 
Total 0 Oo 2 0 9 


<1 
0 


12 2 150 30 291 57 66 13 2 
0 22 3345 42 396 48 «85 «+10 «3 
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also leaving the preparation and administra- 
tion of the infant’s food to an older sibling 
in the house or “boarding” him out with a 
rural grandmother. 

While breast feeding is desirable for chil- 
dren anywhere, for poorer groups in the 
tropics it is necessary for the infant’s sur- 
vival, both as a source of protein and cal- 
ories, and also as an uncontaminated food. 
This is stressed in the present series by the 
fact that all of 14 children with infantile 
kwashiorkor for whom dietary histories were 
available had had “nutritionally unsatisfac- 
tory” breast feeding, as noted previously, 
while 93 per cent of 64 babies in the first 
6 months of life for whom histories were 
available had, because of failure of breast 
feeding, what may be termed, in tropical 
peasant circumstances, “bacteriologically 
dangerous” infant feeding. 

Faulty infant feeding. Dietary histories of 
children admitted with protein-calorie mal- 
nutrition and with diarrhea showed that, as 
well as the failure of lactation, infant feed- 
ing was faulty, being made up of small quan- 
tities of very dilute milk and starchy carbo- 
hydrate gruels and paps. This general pattern 
was also commonly found during the actual 
community study (Table IV). 

As a substitute for breast milk, infants 
often receive small amounts of dried milk, 


*Local standards only available for both groups up to 2 years of age. 


often of a popular, expensive brand with a 
low protein content, or of condensed milk. 
Precise information is difficult to obtain, but 
it was commonly claimed that a | pound tin 
of dried milk lasted as long as a month, a 
rate of consumption that would not provide 
an adequate intake for an infant weighing 
3 pounds. In most cases, the milk was eked 
out by mixture with arrowroot or sago, but 
sometimes as the infant’s condition deterio- 
rated, glucose was added, apparently because 
of mystic virtues, probably associated with its 
high price. The common technique was sum- 
marized by the mother who said: “I feeds 
the baby arrowroot, but whitens it with 
milk.”* 

In particular, arrowroot (flour from the 
tubers of Maranta arundinacea) appeared to 
be especially popular as an infant food and. 
as it is almost pure starch with only negligible 
vegetable protein, it can be considered par- 
ticularly “kwashiorkorogenic,” recalling the 
Mehinahrshaden (“flour-feeding injury”) of 
similar cases seen by Czerny and Keller in 
Central Europe at the beginning of the cen- 

A faulty diet is usually given to a trop- 
ical infant for one or more of the following 
reasons'®: (a) poverty, (b) incorrect ideas 
about certain foods, including prejudices and 
food attitudes which can act as “cultural 


N 
No. 
102 
71 
173 
96 
0 81 
0 177 
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infants J and (2) preschool children in the community. (Only children of predominantly East Indian or 
P.C.M. nutritional indices 
weight Hypo- Miscellaneous 
Local standards™ Low arm | chromo-| Pluck- | Follicular| Bitét’s | Angz!ar 
rd jorm | __Ist | 2nd 3rd Edema circumf. trichia | ability | keratitis spots |stomatitis 
Vo.| % % |No.| % | No. | Ye |No.| % |No.| % | No. | % |No.| % |No.| % | No. | % |No.| % |No.| % 
3 2 29 
0 0 12 
23 
2 
1 0 46/304 15 
3. 0 
a blocks,” preventing the child from being of- for infants, which may possibly date back to 
k. fered even the limited range of foods avail- the concept in Victorian Britain that arrow- 
ut able,** ** (c) lack of knowledge of the nu- root was a particularly strengthening and 
in tritional needs of the growing child by the “binding” food. 
a mother or, regrettably, sometimes by nurses Diarrhea. Marked, probably _ infective, 
Je and medical personnel. diarrhea (usually with “dry-season,” fly- 
1g In Trinidad, it is certain that primary pov- borne peak) seemed to be an antecedent fac- 
“d erty does not usually play the dominant role tor in 48 per cent of cases of nutritional 
ut in the majority of cases, although a form of marasmus and of 18 per cent of cases of in- 
o- secondary poverty is often significant as a re- fantile kwashiorkor. Conversely, the major- 
se sult of the broken homes due to shifting ity of children under 2 years admitted with 
its liaisons and illegitimacy. Indirect evidence a primary diagnosis of diarrhea were mal- 
n- for the former, apart from the general rather nourished, a considerable number being, in 
ds high standard of living in the island com- fact, classifiable as marasmic. 
th pared with other tropical regions (as shown It is often impossible to disentangle the 
by such material indices as clothes, shoes, history of a child presenting in a marasmic 
he bicycles, etc.) can be most strikingly empha- state with coincident diarrhea. In many cases 
to sized by photographs and synopses of typical in Trinidad, it would seem to be a vicious 
d. cases (Figs. 4A and 4B). In addition, it may circie produced by a diet deficient in protein 
le be noted that dried skimmed milk is, in fact, and calories, given in the wrong dilution 
r- available at child welfare clinics. with contaminated feeding utensils—loss of 
he Food prejudices of significance as “cul- weight—infective diarrhea—poorer food ab- 
of tural blocks”** ** in relation to the develop- sorption, and sometimes therapeutic dietary 
in ment of protein-calorie malnutrition seem to restriction leading to marasmus, with prob- 
n- be unimportant; in particular, no Hindu ably increased susceptibility to infective diar- 
food attitudes appear to remain in third gen- rhea and so on. 
p- eration East Indians in Trinidad. Possibly Bacteriologic studies were not available in 
ng the only obviously deleterious local food be- the present series, while the most striking 
as liefs is that arrowroot (which is not even feature of the histories available for 69 chil- 
ad grown in Trinidad but is imported from the dren under 6 months was that in 93 per cent 
-al island of St. Vincent) is especially beneficial their feeding was “bacteriologically danger- 
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Fig. 4. A, Maternal component in infantile malnutrition. Infantile kwashiorkor in Negro boy 
aged 9 months. The mother stopped breast feeding at 2 weeks as she felt the milk was “too 
salt” for the baby who was fed on parched flour gruel and very little dilute dried milk for- 
mula. The family could have afforded more milk. Social diagnosis: lack of knowledge. B, 
Maternal component in infantile malnutrition. Infantile kwashiorkor in East Indian boy aged 
5 months. Failure of breast feeding, diet mainly arrowroot. The mother was able to afford 


to buy milk. Social diagnosis: lack of knowledge. 


ous,” because of complete or partial failure 
of breast feeding, in either case necessitating 
bottle feeding. 

A trend toward an increased incidence of 
severe infective diarrhea in early childhood 
in tropical regions in a transitional state of 
development has been emphasized by Ver- 
hoestraete and Puffer’s analysis of mortality 
due to this disease in parts of South Amer- 
ica** and by various publications noting the 
need for clinic rehydration centers, especially 
in urban areas, as in Caracas, Venezuela,** 
Santiago, Chile,** and Johannesburg, South 
Africa.*° 

This trend is also apparent in Trinidad; 
admissions to San Fernando Hospital for 
diarrhea in the first 2 years of life rose from 
191 in 1956 to 493 in 1958. As elsewhere, the 
principal etiological factors responsible would 
appear to be a failure of complete breast 


feeding, faulty infant feeding and contam- 
inated, unclean feeding utensils and food.** 

The considerable “nutritional and infective 
hazards of bottle feeding are not generally 
appreciated, whereas, in fact, artificial feed- 
ing in Trinidad usually means the provision 
of a dilute mixture of starch and water from 
a bottle that is sometimes washed, seldom 
scalded, and never boiled. 

Statistics from a highly urbanized part of 
South Africa-are particularly revealing, as 
they parallel present findings in Trinidad and 
very probably indicate what may well be the 
beginning of a trend in other rapidly chang- 
ing tropical regions, where industrialization 
is being pressed as a means of raising the 
standard of living and, in consequence, a con- 
stant influx of population is occurring into 
what has been called the “septic fringe” of 
mushrooming towns. Thus, in Johannesburg, 


2 
A B 


we 


Volume 57 Number 6 


the incidence of breast feeding has dropped 
among Bantu women, the age at onset of 
childhood malnutrition has become lower 
(32 per cent of kwashiorkor in the first year 
of life), and, in the pediatric unit of Barag- 
wanath Hospital, patients admitted with mal- 
nutrition are only about half as many as 
those with severe diarrhea needing parenteral 
fluid therapy (72 per cent of whom are be- 
low 1 year of age, mostly with failure of 
breast feeding) .*° 

Prevention. The prevention of protein- 
calorie malnutrition and of the increasingly 
important inter-related diarrhea of early 
childhood is certainly bound up principally 
with health education, which will mainly be 
imparted to mothers in Trinidad through 
public health visitors, in both the clinics and 
homes, so that expansion of these services is 
plainly of high priority. The content of the 
most suitable health education for the pres- 
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ent-day Trinidadian scene would embrace 
the following 5 points: (a) the encourage- 
ment of breast feeding for the first 6 months 
to 1 year of life, (b) the use of dried milk 
preparations including inexpensive skimmed 
milk (which should continue in good supply 
because of the geographic nearness to the 
milk-producing United States) either recon- 
stituted or mixed with foods, after the first 
semester of life (or, if breast feeding has 
failed, its correct use earlier), (c) dissuasion 
from using arrowroot as a nutritionally dan- 
gerous substance, (d) the introduction of a 
mixed diet based on local foods in the second 
half of the first year, and (e) the preven- 
tion of infective diarrhea by encouraging the 
use of clean feeding utensils and boiled water. 

This health education directed toward 
mothers must be paralleled by an increased 
awareness of the twin problems of malnutri- 
tion and infective diarrhea by doctors and 


Table IV. Aspects of infant feeding as judged by questioning 223 mothers in rural 
South Trinidad, with special reference to breast feeding. (Percentages given to 


nearest whole number) 


Breast feeding 


Carbohydrate 


Age groups Total 


Occasionally 


Stopped Cow’s milk gruel 


(months) number 


No. | % No. | % No. | % 


East Indian 
Under 1 to 3 39 
Under 1 to 6 29 
7 to 12 70 


Negro 
Under 1 to 3 27 
4 to 6 25 
7 to 12 33 


10 54 10 
24 83 41 
41 94 56 


67 
80 
79 


Table V. Range and average ages of children with kwashiorkor in various 


Caribbean islands (and in Panama City) 


Date | 


Author | 


Age range |Average age 


Location (months) (months) 


Waterlow!! 1948 


West Indies (Trinidad, 4 to 
British Guiana, Jamaica) 


to 


Van der Sar?2 
Howard and Meriwether! 
Jelliffe, Bras, and Stuart! 
Present study 


1951 
1952 
1954 
1959 


Curacao 
Panama City 
Jamaica 
Trinidad 


5 

1 to 
6 to 
2 to 


10 

B 

No. % =| No. | % | 
= 35 90 0 0 4 “3 
17 59 6 25 6 iy 

ly 27 39 14 20 29 % 

j- 

27 100 0 0 0 0 18 2 7 

m 18 72 1 4 6 24 20 4 18 ag 

18 55 4 12 11 33 26 14 40 
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personnel in the country. 
“at 


para-medical 


Health education often has to begin 
home.” 


SUMMARY 


An investigation of malnutrition in early 
childhood was undertaken in South Trinidad 
in March, 1959. 

Analysis of admissions to San Fernando 
General Hospital showed that 70 children 
had been admitted in 1958 with a primary 
diagnosis of malnutrition. None were over 3 
years of age, only 10 per cent fell in the 
“classical” 1 to 3 year period, and the major- 
ity (86 per cent) were between 1 and 12 
months of age. All were classified as having 
“protein-calorie malnutrition.” Eighteen were 
suffering from kwashiorkor and of these 15 
(83 per cent) were infants. Their dietary 
history, when available, showed that all had 
had what was in Trinidad “nutritionally un- 
satisfactory” breast feeding together with 
small amounts of various milk preparations 
and carbohydrate gruels, especially arrow- 
root. The peculiar clinical picture of infan- 
tile kwashiorkor is described. 

Analysis of admissions with diarrhea also 
showed that the majority occurred below 2 
years of age—69 per cent in the first semester 
of life. Dietary histories showed what can be 
termed in Trinidad as “bacteriologically 
dangerous” infant feeding in 93 per cent of 
infants. 

The prevalence of protein-calorie malnu- 
trition in the community at large was esti- 
mated by examining the total child popula- 
tion aged between birth and 4 years in 15 
villages and 2 slum areas in the County of 
Victoria. Assessment was attempted by syn- 
dromes and by the use of certain nutritional 
indicators. Results showed relatively little 
protein-calorie malnutrition in the commu- 
nity at the time of the survey, the preschool 
edema index being nil. 

Factors are considered which may be re- 
sponsible for the change in age incidence of 
protein-calorie malnutrition from the classi- 
cal 1 to 3 year period to infancy and of the 
increasing occurrence of diarrhea in early 
childhood. Unsatisfactory infant feeding as- 
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sociated with a decline in breast feeding and 
a lack of knowledge of correct methods by 
mothers appear to be of major importance. 


Thanks are due to the Hon. Winston Mahabir, 
Minister of Health, Trinidad, and to Dr. Young 
Lao, Director of Medical Services, for giving 
permission to carry out the survey and for their 
kind support and assistance; and to Dr. Stella 
Abidh, M.O.H. Victoria, Dr. Landreth Smith, 
M.O.H., San Fernando, and to Dr. G. G. Smith, 
Superintendent Medical Officer, San Fernando 
Hospital. For actual detailed arrangements in the 
field we are most indebted to Dr. Elizabeth 
Quamina, Assistant M.O.H., Victoria, and to 
Nurse C. Forde of the Public Health Visiting 
Service, who assisted with all the field work. 
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Tuts 6-month-old female infant was ad- 
mitted because of swelling of the abdomen 
which had progressed in the previous 3 days. 
Eight days prior to admission, the child was 
noted to be febrile, irritable, and vomiting: 
she was treated with Terramycin (10 mg., 
three times daily). Just prior to transfer here 
a paracentesis yielded clear fluid. 

The previous history was unremarkable 
except for jaundice appearing at 24 hours of 
age, with the highest recorded bilirubin 
13 mg. per cent, and with spontaneous sub- 
sidence over a 3 week period. This illness 
was thought to be caused by ABO blood 
incompatibility (maternal blood type, O Rh 
positive; paternal blood type, AB). There 
was no evidence of omphalitis or other sepsis 
at that time. 

On arrival at The Children’s Hospital her 
temperature was 101.4° F., pulse rate 132 
per minute, and respiratory rate 30 per min- 
ute. There was obvious ascites in the mark- 
edly distended abdomen. There was no jaun- 
dice. Moderate respiratory distress was pre- 
sumed secondary to the marked ascites. No 
organs were palpated within the abdomen. 
No abnormality was found in the remainder 
of the physical examination. 

Numerous studies were performed and in- 


cluded a paracentesis, at which time only 
enough fluid was removed for diagnostic 
study and relief of respiratory distress. This 
fluid was straw colored and clear with a spe- 
cific gravity of 1.015, a total protein of 3.5 
Gm. per cent (albumin, 2.4 Gm. per cent; 
globulin, 1.1 Gm. per cent). A Gram stain 
of sediment contained no bacteria and cul- 
tures for aerobic, anaerobic, and acid fast 
bacilli were subsequently negative. There 
were many erythrocytes and 500 nucleated 
cells per cubic millimeter, mostly mononu- 
clear forms. There were no tumor cells on 
smear or block sections of a spun concen- 
trate of this fluid. A stool was guaiac nega- 
tive and contained trypsin in normal 
amounts. A sweat electrolyte test was normal. 
Hematologic studies showed a hemoglobin of 
9.3 Gm. per cent; leukocyte count of 20,000 
per cubic millimeter with 41 per cent poly- 
morphonuclear leukocytes, 14 per cent band 
forms, 36 per cent lymphocytes, 3 per cent 
eosinophils, and 6 per cent monocytes. Uri- 
nalysis was not notable. Spinal fluid was 
normal. Numerous determinations of com- 
position of blood were obtained: serum al- 
bumin, 3.7 Gm. per cent; serum globulin, 
1.6 Gm. per cent; nonprotein nitrogen, 25 
mg. per cent; indirect bilirubin, 0.2 mg. per 
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cent; total bilirubin, 0.4 mg. per cent, elec- 
rolytes normal except sodium ranging be- 
ween 130 and 134 mEq./L.; serum amylase, 
4.1 units (normal up to 150) ; serum lipase, 

7 units (normal up to 1.5) ; cholinesterase, 
‘0 mg. per cent (normal, 30 to 60 mg. per 
ent); prothrombin time, 49 per cent of nor- 
nal. 

Roentgenologic studies included a normal 
»arium swallow and gastrointestinal series, a 
normal intravenous pyelogram, and essen- 
tially normal pulmonary fields. Evidence of 
marked ascites was noted in all of these 
films, with a trace of fluid in the left thorax. 
Enlargement of liver or spleen could not be 
detected radiologically. 

A low sodium diet (less than 100 mg. 
daily) was offered but was refused and the 
child did poorly even on tube feedings. 

Three weeks after admission, laparotomy 
was performed. Eight hundred milliliters of 
straw-colored fluid was removed. The liver 
was pale but otherwise unremarkable; a 
biopsy was taken. There was evidence of 
marked inflammation throughout the upper 
abdomen, particularly around the base of 
the transverse mesocolon where the bowel 
was matted together. There were several 
small pale opaque deposits in the perito- 
neum; one of them was biopsied. Pressures 
within the portal vein and portogram re- 
vealed no abnormality. 

Postoperatively, she seemed to improve 
somewhat while receiving broad spectrum 
antibiotics but ascites reaccumulated. She 
was discharged 2 weeks after the operation. 

At home there was little change in her 
condition for 2 weeks, but then she began 
to deteriorate, with poor dietary intake, 
lethargy, and increasing abdominal disten- 
tion. She was readmitted 3 weeks after dis- 
charge in severe respiratory distress. She was 
now emaciated, with extreme abdominal dis- 
tention, prominent venous pattern over the 
thorax, and pulsating neck veins. The blood 
pressure was 110/90 mm. Hg with definite 
pulsus paradoxus, tachycardia (pulse rate, 
180 per minute), and rapid, labored respira- 
tion. A great amount of fluid was obviously 
present in the abdomen. The remainder of 
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her physical examination was essentially un- 
changed from her previous admission. 

Urinalysis showed no unusual findings. 
The blood contained 9.5 Gm. per cent hemo- 
globin; 37,500 leukocytes with 79 per cent 
polymorphonuclear cells, 18 per cent lympho- 
cytes, and 3 per cent monocytes; 20 mg. per 
cent nonprotein nitrogen; 7.0 Gm. per cent 
total protein; 140 mEq./L. sodium, 5.2 
mEq./L. potassium, and 104 mEq./L. chlo- 
ride. No bacterial organisms were found in 
the 200 ml. of murky-brown fluid obtained 
on initial paracentesis. Although several at- 
tempts to remove additional fluid were made 
to relieve respiratory distress, only a few 
milliliters could be obtained at any one time. 

X-rays of the chest and abdomen outlined 
considerable elevation of the diaphragm ap- 
parently secondary to intra-abdominal fluid. 
The heart was not enlarged, but only a small 
beat was noted along the left heart border 
on fluoroscopy. 

One week after admission an operation 
was performed. The pericardium appeared 
normal when inspected through a small 
transthoracic incision. This was quickly 
closed and laparotomy was done. 

Dr. KENNETH WarREN.* We are presented 
with a puzzling illness in a 6-month-old girl 
who rapidly develops abdominal swelling. 
She had been well apart from an episode of 
jaundice as a newborn, and since jaundice is 
not subsequently part of her problem, I can- 
not fit this episode into the pattern of her 
more recent illness. 

Now, 8 days prior to admission at 6 months 
of age, the infant had a febrile illness. The 
accompanying irritability might suggest the 
presence of abdominal pain. It would be in- 
teresting to know if the vomiting were par- 
ticularly pernicious, such as might occur with 
an anomaly around the upper alimentary 
tract. One would anticipate a great deal of 
vomiting and a febrile course with acute pan- 
creatitis. In the next few days abdominal 
enlargement was noted and clear fluid was 


*Dr. Warren is Surgeon, Lahey Clinic, New England 
Baptist Hospital and New England Deaconess Hospital. 
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obtained by abdominal paracentesis. On ar- 
rival in this hospital she had vital signs in 
keeping with her degree of fever, showed no 
jaundice, and had marked ascites, probably 
capable of masking any visceromegaly which 
might have been present. I assume that the 
portion of the physical examination which is 
not described in detail includes a rectal ex- 
amination which might have given quite 
important information concerning such 
things as dilatation of the colon, palpable 
mass, and so forth. We cannot know from 
the information given whether or not the 
child had ileus, which is a very prominent 
feature of inflammatory diseases of the gas- 
trointestinal tract. Abdominal fluid was re- 
moved to ease respiration and for diagnostic 
studies. The fluid seems to be quite nonde- 
script with specific gravity and protein con- 
tent compatible with cirrhosis or renal dis- 
ease. It might be compatible with a certain 
degree of inflammation of the pancreas in 


Fig. 1. Normal intravenous pyelogram with cen- 
trally clustered loops of bowel surrounded by a 
“ground-glass” density. 
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which there was no marked loss of pancreati: 
enzymes into the fluid. Probably the mono 
nuclear cells described have been desqua 
mated from the peritoneum, and sugges 
neither inflammation nor tumor. That tumo: 
cells were not recognized does not help « 
great deal because, in terms of malignancy, 
of pancreas or even of liver, these cell studie: 
are frequently negative. Cultures were nega- 
tive. May I ask if amylase determination: 
were done on this fluid? 

Dr. Vawter. This was not done. 

Dr. Warren. It would be important to 
know the value of this enzymatic activity. 
Stools were negative to guaiac testing and 
contained normal trypsin. For all practical! 
purposes the laboratory data presented elimi- 
nate cystic fibrosis of the pancreas. Although 
the leukocyte count is elevated to 20,000 
there is no great increase in the neutrophilic 
series. The normal urinalysis is important 
since if a patient has acute pancreatitis of 
the degree to cause this much ascites, there 
might also be a diabetic state or glycosuria, 
but not necessarily so. Serum protein, elec- 
trolyte, and bilirubin values were essentially 
normal. Serum amylase was only 34 units but 
this patient was being studied at least 8 days 
after the onset of illness so that, even if she 
had acute pancreatitis, the amylase could be 
normal and still the patient could go on to 
a fatal outcome. With acute pancreatitis the 
serum lipase, which is slightly elevated in this 
case, will remain elevated for a_ greater 
length of time than will the serum amylase, 
but at this level I cannot place much sig- 
nificance on this value. The cholinesterase 
level was low normal and the prothrombin 
time was somewhat depressed. 

May I see the x-rays? 

Dr. E. B. D. Neunauser. The chest film 
indicates nothing unusual. On an intravenous 
pyelogram (Fig. 1) the poorly outlined kid- 
neys and the collecting systems appear nor- 
mal, as does the bladder. The loops of bowe! 
are not too abnormal in size or caliber but 
seem to be close together. On lateral films o! 
the abdomen (Fig. 2) one gets an idea o/ 
how extraordinarily protuberant the abdo- 
men is with a markedly elevated diaphragm 
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The small amount of gas seen lies within the 
bowel and is evenly scattered. Later barium 
studies (Fig. 3) did not demonstrate esophag- 
eal varices but the stomach and duodenum 
tend to lie a little anteriorly perhaps. The 
size of the duodenal loop is within the upper 
limits of normal, but not definitely enlarged. 

Dr. WarrEN. Except for ascites, there is 
nothing very remarkable in the x-rays. There 
may be some question of flattening out along 
the prepyloric area of the greater curvature 
of the stomach which one might anticipate 
to be related to an enlargement of the pan- 
creas. In general, you will find, under those 
circumstances in which the mucosal pattern 
is ironed out, that a cyst is present or that 
the pancreas is markedly enlarged, with a 
very smooth and quite characteristic appear- 
ance. When the patient did not respond to 
medical management, laparotomy was done, 
with removal of almost a liter of straw- 
colored fluid. There was nothing to suggest 
cirrhosis in the liver, which was somewhat 
pale, perhaps in relation to anemia or to 
some degree of fatty infiltration. The evi- 
dence of inflammation through the upper 
abdomen and particularly around the base of 
the transverse mesocolon is very bothersome. 
Such involvement around the base of the 
transverse mesocolon is quite common in 
pancreatic disease, be it malignant or benign. 
We search carefully here for evidence of 
tumor spread when trying to determine 
whether a lesion is surgically resectable or 
not. In acute pancreatitis the first place to 
look for fat necrosis is at the base of the 
transverse mesocolon inferiorly, where the 
plaquelike lesions of possible fat necrosis 
were found in today’s patient. However, in 
acute pancreatitis it is unusual to find exten- 
sive matting together of the small intestines. 
The process, which appears to have been 
principally inflammatory, may have been so 
extensive that perhaps the lesser peritoneal 
cavity was not opened. A great deal of in- 
formation might be obtained from such an 
exploration but one must balance the hazard 
against the possible benefit. 

One is a little surprised that the pressure 
within the portal vein was determined since 
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Fig. 2. Lateral abdominal film to show density 
of massive fluid accumulation. 


there is no description of venous engorge- 
ment or splenomegaly. It makes a great deal 
of difference whether the pressure was meas- 
ured directly in the portal vein, where it may 
be normal, as against readings of the splenic 
or mesenteric vein, where the pressure may 
be tremendously elevated in some types of 
pancreatic disease or in thrombosis of either 
of these veins. The same considerations apply 
to the injection of radiopaque material: if 
it was injected centrally into the portal 
vein some obstructive lesion might be missed 
in one or another tributary vessel. 

Dr. W. Harpy HEnpren. These studies 
were made through the portal vein. 

Dr. Warren. In any event, this little girl 
did not really improve. Instead she began 
once more to have serious abdominal disten- 
tion and so was readmitted. I wonder about 
the chest x-rays on this second admission in 
view of the pulsus paradoxus, the venous dis- 
tention, and comments concerning the car- 
diac beat. 
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Fig. 3. In the x-ray film of barium swallow and 
follow-through, there is possible anterior displace- 
ment of the stomach and widening of the duodenal 
loop. 


Dr. Nevitauser. I did not show the film 
because there did not seem to be any im- 
portant change in size or contour of the 
cardiac silhouette (Fig. 4). 

Dr. Warren. This is difficult to reconcile 
with those findings, which certainly seem to 
justify the steps which were finally taken to 
exclude pericarditis. The laboratory data are 
not strikingly different than before, and may 
in part be explained by a degree of dehydra- 
tion. The abdominal fluid had changed to a 
brownish fluid, which might indicate the 
presence of blood rather than fecal material 
from a perforated viscus since no bacteria 
were found in the fluid. 

One of the most striking aspects of this 
case is the persisting marked abdominal dis- 
tention despite many unsuccessful attempts 
to remove the fluid. Perhaps the adhesions 
previously noted are in some way responsible 
for loculation of this fluid. 

I had hoped that the chest x-ray taken at 
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this time might have disclosed the apparen 
enlargement of the cardiac shadow which i 
sometimes seen in patients who have acut: 
pancreatitis and who subsequently develo; 
either cysts or abscesses which migrate int 
the posterior mediastinum. Such a migrat 
ing structure, were it present, might well 
shift the heart or compromise the systemic 
venous return in such a way as to produc: 
the evidences of interferences in systemic 
venous return which might lead to pulsus 
paradoxus and subcutaneous venous disten- 
tion. 

Taking all these points together, I think 
one must try to rule out cirrhosis for which 
we have little or no positive evidence in this 
case. Furthermore, the data given would 
tend to rule out obstruction of the portal 
vein. I assume then that the pathology rests 
in the region of the pancreas. Both sarcoma 
and carcinoma of the pancreas are rare in 
childhood. I could find only 10 cases of car- 
cinoma in the pancreas under the age of 20. 
One of those I saw in a patient 11 years old 
and Dr. Walter Becker has removed one in a 
child 18 months of age. We have no positive 
evidence for any of the parasitic diseases 
which might account for this clinical picture. 
I believe, therefore, that this child had a 
type of pancreatitis, perhaps even with com- 
plicating pseudocyst formation, either process 
perhaps playing a role by virtue of inflamma- 
tion or pressure effects in producing partial 
obstruction of the splenic vein or the superior 
mesenteric vein, or both, with developmen 
of ascites. 

Dr. ALEXANDER Nanas. I was just as puz- 
zled about the possibility of this degree ol 
ascites as a result of cardiac disease in a pa- 
tient with a heart as small as this. In the 
textbook you will see that very severe right 
heart failure may occur in a patient whos 
heart is clinically not greatly enlarged; i 
fact as many as 75 per cent of cases ma‘ 
show this. 

Dr. NeuHAusER. We thought the hear 
was small and suggested that the patient hac 
severe hypovolemia. 

Dr. Navas. Ordinary pericarditis seem 
excluded and, furthermore, constrictive peri- 
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carditis must be very rare at this age, if 
indeed it ever has occurred. Probably the 
venous pressure is not so high as the de- 
scribed venous distention suggests and cer- 
ainly the portal pressure was normal, so that 
‘he main puzzle left is the existence of pulsus 
yaradoxus. I think that in a good many pa- 
tients following operation, one may see a 
slight to moderate degree of pulsus para- 
doxus, and in these there is usually no ques- 
tion of pericarditis. I don’t think I have ever 
seen this much ascites on a cardiac basis 
without evidence of edema somewhere else. 

Dr. WarREN. Will ascites per se account 
for this finding? 

Dr. Cuarves A. JaNgEway. I have an im- 
pression, subject to a lot of question, that we 
see a degree of pulsus paradoxus under a 
variety of circumstances, as for instance, in 
occasional patients wit nephrosis who have 
the diaphragm pushed up high. We see it 
even in asthmatic patients. This seems to 
mean that many processes which interfere 
with systemic venous return to the chest are 
capable of producing this pattern which, 
after all, reflects the amount of blood deliv- 
ered to the heart. 

Dr. Harry SHWACHMAN. One wonders 
what this child’s nutritional status is—since 
she showed a rather low nonprotein nitro- 
gen in the presence of a high protein level 
presumably secondary to dehydration. 

Dr. R. J. Haccerry. We did not come as 
close as Dr. Warren has, in several weeks of 
watching this patient. First, we thought of 
some inflammatory disease but discarded this 
in favor of portal vein obstruction when all 
the bacteriologic studies were in. This is why 
there were so many examinations of the up- 
per gastrointestinal tract and this was the 
approach we had in determining to do an 
exploratory laparotomy. ; 

Dr. HENDREN. We were, as the protocol 
has indicated, quite perplexed. At the first 
surgical exploration, the findings of lesions 
resembling fat necrosis and inflammation 
at the root of the transverse mesocolon 
seemed entirely consistent with pancreatitis. 
However, the great accumulation of ascitic 
fluid was thought unusual for simple pan- 


Fig. 4. Massive abdominal fluid on second admis- 
sion with normal or small cardiac silhouette. 


creatitis. Therefore, we went ahead with the 
pressure evaluation and radiopaque studies 
of the portal vein as described. We also 
searched carefully for a possible anomaly of 
the small bowel, such as a duplication of the 
jejunum, because about 2 years ago we en- 
countered such a patient who had developed 
pancreatitis when a jejunal diverticulum rup- 
tured into the lesser sac, causing pancreatitis, 
portal vein thrombosis, and later, portal hy- 
pertension. We found no such abnormality 
and rather than chance stirring up more 
trouble, decided to close the abdomen after 
taking biopsies of the liver and a peritoneal 
plaque, but not the pancreas, for fear of 
causing a pancreatic fistula. 

When she returned for the second time, 
we too thought that our failure to remove 
much fluid might be attributable to locula- 
tions formed by adhesions. Because there 
were some clinical features suggestive of con- 
strictive pericarditis and because of having 
previously encountered a child with poly- 
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Fig. 5. Vascularization, fibrin deposition, hemorrhage, and mononuclear 


response in peritoneal plaque at first operation. (Toluidine blue—eosin 
stain. x250; reduced 14.) 


Fig. 6. Periportal fatty infiltration in liver biopsy at first operation. (PAS 
stain. reduced 44.) 
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Fig. 7. Margin of lymph node removed at second operation. The zone 
of pallor consists of marginal sinus filled with foamy macrophages under- 
going necrosis. (PAS stain. x115; reduced 14.) 
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Fig. 8. Wall of pseudocyst. No epithelium is present. The appearance is 
that of a relatively bland reparative process beneath a superficial zone 


of fibrin (on right). (Toluidine blue—cosin stain. x115; reduced 14.) 
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serositis who had both constrictive pericar- 
ditis and ascites, we decided first to take a 
quick look at the heart to rule out posi- 
tively the correctible entity of constrictive 
pericarditis. When that was found to be nor- 
mal, laparotomy seemed mandatory. This 
time, to our surprise, after opening the ab- 
domen, we found no free fluid at all, but 
instead a very large pancreatic pseudocyst’ 
which had formed following the pancreatitis. 
This cyst was located behind the stomach in 
the lesser peritoneal cavity and was so large 
as to account for the massive abdominal en- 
largement and very well could have compro- 
mised the abdominal venous circulation, as 
already discussed. This cyst was treated by 
internal drainage of the cyst by means of a 
Roux-en-y jejunal loop. 

Now, several months later, the child is hav- 
ing no further abdominal difficulties. She has 
fairly normal stools, although we have kept 
her on Viokase since there was at first some 
evidence of deficiency of pancreatic enzyme 
secretions, manifest by bulky, foul stools. 

Dr. VawrTer. With all of the data in, we 
feel that this case best fits as an example of 
pancreatitis with complicating pseudocyst at 
an extraordinarily young age. 

At the first operation a biopsy of a perito- 
neal plaque near the pancreatic bed shows 
a chronic and active peritonitis with outpour- 
ing of fibrin and a mononuclear response 
(Fig. 5). The tissue beneath has _ the 
“smeared” dead appearance one sees with 
proteolytic digestion. However, there is no 
fat or calcification in this biopsy. There is 
no evidence of scar, vascular abnormality, or 
inflammation in the biopsy of liver. There is 
periportal fatty change (Fig. 6) which may 
have more than one pathogenesis. If trypsin 
is removed from the stool, protein is no 
longer adequately digested, and there may 
develop one or more amino acid deficiencies 
as for instance, methionine deficiency. The 
proteolytic activity found in this patient's 
stool does not completely exclude this mecha- 
nism. Moreover, the periportal distribution 
of fat might suggest a direct toxic injury of 
various possible origins such as might occur 
with certain intra-abdominal infections or 
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with circulation of the products of tissu: 
necrosis and digestion. This differs, in an 
case, from the fatty liver of the adult patien: 
who has pancreatitis where complicating 
alcoholism and diabetes mellitus are frequen: 
problems. 

In a lymph node from the second opera- 
tion, there is evidence of lymphatic stasis 
with masses of foamy cells probably repre- 
senting phagocytosis of breakdown products 
of adipose tissue. These cell masses (Fig. 7 
are undergoing necrosis by a process histo- 
logically suggesting proteolytic activity which 
may arise from a damaged pancreas or by 
lymphatic drainage from the pseudocyst. 
Finally, there is no epithelial lining in the 
wall of this pseudocyst which is formed by 
nondescript granulation tissue, layered over 
by zones of fibrin (Fig. 8). All of these pat- 
terns fit, I believe, into those we might ex- 
pect in pancreatitis and complicating pseu- 
docyst. 

I would like to throw open the question 
of etiological factors.* Many of the cases we 
see at autopsy have no clear explanation and 
repeatedly bacteriologic and current virologic 
exploration, principally by Dr. Sidney Ki- 
brick, has given no clues since, even though 
we find instances of pancreatitis in infants 
with Coxsackie virus infection, this is uncom- 
mon. Trauma is an important factor in pan- 
creatitis in children. The obstructive lesions 
of the pancreatic ducts are intriguing since 
there are many reports of pancreatic ducts 
plugged with roundworms. Dr. L. K. Dia- 
mond assures me that hemorrhagic pan- 
creatitis rarely, if ever, overshadows the prin- 
cipal illness in patients with general hemor- 
rhagic diseases. There is some evidence that 
dietary indiscretions will precipitate attacks 
of pancreatitis. Perhaps this is not so far re- 
moved from those rare metabolic states asso- 
ciated with abdominal crises. In deference to 
Dr. Shwachman, I will not suggest that 
acute pancreatitis is important in pancreatic 
fibrosis, certainly not after advanced atrophy 
of the exocrine tissue is apparent. 

Dr. HeNpREN. We have also seen pan- 
creatitis secondary to a common duct stone 
in a child with congenital hemolytic anemia. 
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There is an occasional case following blunt 
abdominal trauma in childhood. 

Dr. Warren. I do not subscribe to any 
single theory of the etiology of pancreatitis 
since the evidence points to there being in- 
numerable causes, but I believe, too, that 
intrapancreatic obstruction and _ infection 
nlay the larger roles. In this child, perhaps 
ihe most attractive mechanism might begin 
with an infection leading to duodenitis, and 
thence to involvement of the pancreatic duct, 
which may have become occluded and partly 
necrosed by the inflammation, and so on. 

Dr. Janeway. Have any patients with 
mumps pancreatitis required surgical inter- 
vention? 

Dr. HeNpREN. Not that I know of. This is 
usually a mild disease lasting 3 or 4 days and 
subsiding with no late complications, such as 
occurred here. 
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Dr. Vawrter. In the literature about 1 to 
2 per cent of patients with mumps and pan- 
creatitis have serious illness and occasionally 
victims of this group die. 

Dr. R. Cannon Exey. Very often one 
will see a child with mumps who, before any 
parotid swelling occurs, will complain of ab- 
dominal pain with some vomiting or cramps, 
and the spilling of a little sugar in the urine 
will be observed. Just as one starts to treat 
the acute diabetes, the parotitis appears and 
clarifies the diagnosis. 
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COMMENTS ON 


CURRENT LITERATURE 


Perinatal mortality associated with evidence of toxoplasmosis 


NATURAL toxoplasmic infection is found 
all over the world in a wide variety of 
species, including those of mammals, birds, 
and reptiles. Carriers of this intracellular 
protozoan parasite, Toxoplasma gondii, oc- 
cur among domestic animals and birds, in- 
cluding dogs, cats, sheep, goats, swine, cattle, 
rabbits, rats, guinea pigs, domestic fowl, and 
pigeons. The association of chronically in- 
fected dogs excreting toxoplasma and hu- 
man infection has been reported. Experi- 
mental infection of sheep and lambs with 
a strain of toxoplasm obtained originally 
from naturally infected sheep has been de- 
scribed recently in Lancet.’ Infection was 
possible by intravenous, intraperitoneal, and 
inhalation routes, and the organism was 
found to persist in the brain, skeletal and 
heart muscle, liver, and kidney. With respect 
to meat consumption, however, the ordinary 
cooking process is considered sufficient to 
kill the organism. 

Infection in the human subject may be 
congenital or acquired; both forms are 
characterized by a wide variety of clinical 
patterns ranging from an almost completely 
asymptomatic course to a generalized in- 
fection with fatal outcome. The chief clinical 
manifestations of congenital toxoplasmosis 
include fever, chorioretinitis, abnormal spinal 
fluid findings, convulsions, intracranial cal- 
cification, anemia, jaundice, splenomegaly, 
and hepatomegaly. Acquired toxoplasmic 
infection in older children and adults may 
be asymptomatic or mild, or may be char- 
acterized by fever, pneumonia, myocarditis, 
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and encephalitis with evidence of meningeal 
involvement, or by fever and lymphoadenop- 
athy with a maculopapular type of rash, 
in which case the condition may resemble 
infectious mononucleosis. Infection with tox- 
oplasma organisms is followed by the forma- 
tion of neutralizing and complement-fixing 
antibodies, and by the development of a 
delayed type of skin sensitivity elicited by 
the intradermal injection of antigen. The 
dye test employing methylene blue which 
was devised by Sabin and Feldman provides 
a quantitative as well as a very sensitive 
method for the detection of neutralizing 
antibodies against toxoplasma. 

With respect to pathogenesis, the changes 
observed in the human subject vary with 
age. In the fetus and the young infant the 
principal pathologic change consists in a 
marked destruction of nervous tissue; othe: 
tissues invaded by the parasite include th 
heart, lungs, adrenal glands, and striated 
muscles. In severe infection of the fetus or 
newborn infant the meningoencephalomye- 
litis may be characterized by large inflam- 
matory lesions with necrosis, and by calci- 
fication and formation. The areas 
involved include the cortex, subcortical 
white matter, the caudate and _lenticula1 
nuclei, midbrain, pons and medulla, and 


cyst 


the spinal cord. Severe lesions are likely to 
occur around the ventricles. The chorio- 
retinitis may be marked by edema and 
necrosis of the retina. In a few instances 
toxoplasma organisms have been cultured 
from the tissues of stillborn infants, or fatal 
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infection of the fetus has been suspected 
on the basis of characteristic necropsy find- 
ings. 

A recent issue of the British Medical Jour- 
val carries a report of considerable interest 
in this respect. This report by Robertson* 
deals with excessive perinatal mortality, ob- 
served in a small town, which was found 
io be associated with evidence of toxoplas- 
mosis. “During the years 1956, 1957, and 
(958, large and persistent differences were 
noted between the perinatal mortality rates 
for three adjacent districts in North Lincoln- 
shire.”? These differences were found to 
stem from variation in stillbirth rates in the 
respective districts. Over a three-year period, 
1956 to 1958, the small town of Barton-on- 
Humber suffered a stillbirth rate of 59.6 
(proportion as per 1,000 births). In the 
same triennium “the neighboring town of 
Brigg enjoyed the exceptionally favorable 
stillbirth rate of 9.0, while the surrounding 
rural district experienced a rate of 28.1.” 
Statistical analysis showed these differences 
in the number of stillbirths to be significant. 
Accordingly, investigations were carried out 
in “an endeavour to ascertain the cause of 
the excess stillbirths experienced in Barton- 
on-Humber.”? These investigations, which 
included any environmental factors, chem- 
ical, physical, or biological, in which the 
towns might vary, were partly retrospective 
and partly prospective. Control and “still- 
birth” groups of mothers were compared 
first as to age and parity. Although con- 
cordance in these respects was not perfect, 
it was found to be remarkably good. 

While both these communities are small 
market towns within 11 miles (17.7 km.) of 
each other, certain topographic and biologic 
differences were immediately apparent. 
Barton-on-Humber is situated on-a_tide- 
river bank where salt marshes and brackish 
water provide a breeding ground for mos- 
quitoes, whereas Brigg is located 10 miles 
inland on the banks of the River Ancholme, 
a much less favorable breeding ground for 
mosquitoes. There is some difference in the 
nature of the industries of the two towns, 
the principal industries of Brigg being fruit 
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canning, sugar refining, and hosiery manu- 
facture, and those of Barton, the manufac- 
ture of bicycles, chemicals, ropes, and bricks. 
Where mothers continued to work during 
pregnancy, the nature of the work was in- 
vestigated. Very few mothers in either the 
control or the “stillbirth” groups undertook 
to work during the pregnancy. Genetic fac- 
tors are difficult to investigate and evaluate; 
however, no obvious genetic defects were 
uncovered in either group in this study. 

Possible infectious disease factors were in- 
vestigated thoroughly. Syphilis was not found 
to be a factor in the incidence of stillbirths 
in this area. Rubella, influenza, respiratory 
illnesses, and other virus diseases had been 
at an unusual minimum during this par- 
ticular triennium. It seemed to the investi- 
gators that “the most probable biological 
agent would be an infection whose rate of 
spread was slow, and which was either symp- 
tomless or which produced vague or minor 
illness of a type seldom recognized.”? On 
a number of occasions during the years in 
question routine milk testing had shown 
that cattle in the area were excreting Bru- 
cella abortus. In 1957 investigations by 
Beattie’ had indicated that toxoplasmosis 
was prevalent in Lincolnshire. Accordingly 
studies were initiated with respect to both 
these diseases. Beattie offered to perform 
toxoplasma dye tests on blood specimens 
from mothers of stillborn infants, “control” 
mothers of liveborn infants of the same 
period, and on expectant mothers. About this 
time the tgxoplasma studies received im- 
petus from the fact that one “stillbirth” 
mother (early 1956) gave birth to an infant 
with mild clinical manifestations possibly 
caused by toxoplasma infection. 

The present report deals primarily with 
the retrospective aspects of the toxoplasma 
study. Women who were resident in Barton- 
on-Humber, and who had stillborn infants 
during 1956, 1957, and 1958 were identified 
and traced. The “control” mother for each 
“stillbirth” mother was one who had never 
had a stillborn infant, and whose present 
liveborn infant had been delivered in the 
same month as the corresponding stillborn 
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infant. Detailed study was possible on 19 
such pairs of mothers. The questionary was 
designed to obtain information with respect 
to past obstetric history, consanguinity be- 
tween parents, occupation of the father, 
details of work outside the home, illnesses 
during pregnancy, dental treatment, anes- 
thetics, x-ray, and medical treatment for 
whatever reason, drugs administered, recre- 
ational habits, and contact with animals, in 
addition to details of the pregnancy under 
review. Detailed information was available 
for all 38 mothers, and its compilation was 
the joint effort of the patient and her fam- 
ily, the doctor or midwife in attendance, 
and the district nurse, plus information ob- 
tained from hospital records. None of the 
mothers of stillborn infants in the group 
investigated gave a history of previous still- 
births. Three of the mothers had experienced 
previous abortion, and among the control 
group there were 2 mothers with such a his- 
tory. One mother who was delivered of a 
stillborn infant had lost a former child at 
the age of 7 months as a result of hydro- 
cephaly. Two of the mothers in the “still- 
birth” group were sisters; their sister-in-law 
(brother’s wife) had also produced a still- 
born child early in 1955. However, no evi- 
dence of a genetic factor could be obtained 
in this family. Seven of the mothers in the 
“stillbirth” group experienced some degree 
of toxemia of pregnancy as compared with 
4 of the “control” mothers. Two of these 
toxemic mothers gave birth to hydrocephalic 
stillborn infants. 

Serologic findings for both groups of 
mothers are presented in tabular form. Un- 
fortunately brucella agglutination procedures 
were not carried out on all of the control 
specimens. However, since only 2 of the 
“stillbirth” group showed positive tests for 
brucellosis, the author concludes that this 
disease can be eliminated safely as a major 
factor in causing the excess of stillbirths dur- 
ing the period in question. Dye-test titers 
for toxoplasmosis varied between the two 
groups; most of the blood specimens from 
mothers of the stillborn children were posi- 
tive above 449, whereas most of the control 
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specimens were negative at 4,. These differ- 
ences proved to be statistically significan' 
In some instances, however, the titers wer 
lower than is to be expected if infectio: 
with toxoplasma has been recent, an obser 
vation which can be accounted for in pat 
by the fact that the study described here i. 
of the retrospective type. As the autho: 
points out, “It is impossible, in a _retro- 
spective investigation of this kind, to prov: 
that toxoplasmosis was responsible for any 
particular stillbirth in the series. A statistical 
association such as this could result if toxo- 
plasmosis and the true cause of the stillbirths 
were both related to a third factor, such 
as a common means of transmission. Never- 
theless, the most probable explanation of 
the facts observed in this investigation is 
that toxoplasmosis was responsible for a 
proportion of the stillbirths.” 

In the past toxoplasmosis has not been 
regarded as a significant cause of stillbirths; 
in the present instance, however, the author 
feels that this infection is the most probable 
cause, since the two groups of mothers were 
remarkably similar in other respects, parity, 
age, etc. “A more extensive investigation of 
all pregnancies occurring in the three dis- 
tricts of Lincolnshire during 1960 is at pres- 
ent in progress. . . . In addition, an attempt 
is being made to examine all the 300 children 
who were born in Barton-on-Humber during 
1956-58, in order to detect and treat any 
congenital infection. Confirmatory evidence 
that toxoplasmosis has been unusually prev- 
alent in Barton-on-Humber may be obtained 
as a result of this work.” 


RUSSELL J. BLATTNER, M.D. 
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Diseases of the Newborn. 
Alexander J. Schaffer, M.D., Philadelphia, 
1960, W. B. Saunders Company, 878 
pages. Price $20.00. 


Dr. Schaffer, a pediatrician with a wealth of 
experience in the care of newborn infants, has 
fulfilled the purpose of this text very well. It is 
written primarily from the clinical viewpoint 
and is directed to the practitioner of pediatrics 
who for a long time has needed a reference book 
devoted to the newborn infant. The author ad- 
mits that detailed information about pediatric 
physiology, pathology, and embryology is lacking 
and refers the reader to appropriate sources for 
additional information. 

The subject matter is completely covered; the 
chapter on the examination of the newborn in- 
fant is excellent; in some instances pathology is 
treated superficially. The material is presented 
in a lucid manner with the author frequently 
quoting personal experiences and presenting case 
histories illustrating important clinical conditions 
with editorial comments. ‘These features impart 
a lecture-type style to the text which is effective 
as a teaching exercise. The book contains numer- 
ous roentgenograms and those illustrating patho- 
logic conditions of the pulmonary and gastro- 
intestinal systems are excellent and are of value 
in the differential diagnosis of many of the clini- 
cal problems. The photomicrographs are good. 
Special chapters devoted to the differential diag- 
nosis of neonatal dyspnea, anemia of the new- 
born, icterus, and enlarged kidney, conditions 
which frequently overtax the pediatrician, are 
excellent and are useful as a handy reference. 
The bibliographies following each chapter are 
good and of recent origin. The appendixes on 
the nursery management, the care of an erythro- 
hlastotic infant, resuscitation, and the pharma- 
copeia are useful. 

One may take issue with several statements in 
the text: “Prematurity is still the primary cause 
of death in more than half of the newborns who 
succumb for all reasons.” Several pediatric pa- 
thologists have shown that when careful post- 
nortem examinations are performed, bacterio- 


logic specimens obtained, and the clinical course 
reviewed, a cause of death other than prematurity 
can usually be assigned. In the appendix on 
resuscitation, the author recommends the rock- 
ette. To this reviewer, this apparatus has never 
proved to be of value. 

This text is recommended to the physician 
working with newborn infants and to medical 
students as a reference book. 

NORMAN KENDALL, M.D. 


The Development of the Infant and Young 
Child, Normal and Abnormal. 


R. S. Illingsworth, M.D., Edinburgh and 
London, 1960, E. & S. Livingstone, Ltd. 
(in U. S., Williams & Wilkins Company, 
Baltimore), 318 pages. Price $6.50. 


This well-prepared 300 page book is an excel- 
lent contribution to current pediatric literature. 
It provides a useful review of the former studies, 
both foreign and American, in the fields of men- 
tal retardation, pediatric neurology, and growth 
and development. 

Dr. Illingworth has formulated a good refer- 
ence text for those who work with the mentally 
retarded and physically handicapped child. 

His approach is a clinical one stressing impor- 
tant factors in history, physical examination, and 
associated congenital defects that permit defini- 
tive diagnosis or aid in management. The book 
reflects the author’s clinical experience. Many 
of the unusual reflexes of newborn infants are 
discussed. There are pictures and tables of 
growth and development which are of particular 
value in the differential diagnosis of the cerebral 
palsied or retarded child. There is also a good 
discussion of the “brain-injured” child. Many of 
the newly recognized inborn errors of metabolism, 
endocrine problems, and enzymatic defects are 
mentioned. Aberrations in the sequence of de- 
velopment, both normal and abnormal, are pre- 
sented, including those associated with sensory 
defects or psychiatric discrepancies. 

The author freely quotes and admittedly bor- 
rows from Arnold Gesell and the workers of the 
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Yale Clinic of Child Development, but adds a 
clinical concept to their studies, giving them 
much needed practical application. His stressing 
the value of Gesell’s observations is encouraging 
to those who feel that his work has contributed 
to a better understanding of the patterns of 
growth and development. 

This book is not meant to be an all-encom- 
passing text of pediatric neurology. It’s greatest 
use should be for pediatricians and allied work- 
ers in the fields of the handicapped, cerebral 
palsied, and neurologically involved infants and 
young children. 

MILTON SARSHIK, M.D. 


Medical Care of the Adolescent. 
J. Roswell Gallagher, M.D., New York, 
1960, Appleton-Century-Crofts, Inc., 369 
pages. Price $10.00. 


This book is a landmark, as it fills a definite 
gap in the voluminous literature on adolescence 
and the adolescent. It is written for physicians 
rather than for workers concerned with the many 
other aspects of adolescence. While many have 
contributed to our knowledge of some one phase 
of the medical care of the adolescent, or one 
disease, the subject is so broad and the medical 
problems involve so many special fields, it would 
have been almost impossible for any one author 
to cover the subject as a whole had it not been 
for the unique pioneer, Adolescent Clinic of the 
Children’s Medical Center in Boston. Here, under 
the leadership of Dr. Gallagher, a group of 
physicians representing nearly a score of special 
medical fields have been working together for 
several years and educating one another. It is 


this background that has made it possible for 
Dr. Gallagher to author a general text for physi- 
cians on the medical care of the adolescent. 
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The first four chapters alone would have mad 
a valuable short monograph for the physician 
as they cover the knowledege that a physicia: 
must have of the adolescent, the growth and di 
velopment during the period, and the psych 
logical reactions that color adolescence and mak: 
it unique. And they include an excellent prac 
tical discussion of the office visit, which is based 
on experience. This is necessary background ma 
terial for the physician regardless of the particu 
lar medical condition. These are followed by 
chapters on the treatment of specific conditions 
and diseases which the admitting complaints at 
the clinic show occur with some degree of fre- 
quency. These cover a wide variety of nonrelated 
medical conditions such as epilepsy, acne, pos- 
tural and orthopedic conditions, obesity, amenor- 
rhea and dysmenorrhea, athletic injuries, enure- 
sis, dyslexia, and so on. While here and _ there 
some statements may be open to discussion, these 
are quite unimportant. Throughout the book Dr. 
Gallagher stresses attitudes: the attitude of the 
adolescent to his disease or trouble, which differs 
from the attitude found in the age periods of 
childhood and maturity, and the attitude of the 
adolescent to the physician and vice versa. If 
therapy is to be of help and successful in the 
adolescent, it is essential that the approach and 
attitude of the physician permit the establishment 
of a satisfactory interrelationship between patient 
and doctor. It is this viewpoint, based on ex- 
perience, that the author gives to the discussions 
of specific conditions, which makes the text 
unique and of great value to the practicing physi- 
cian. The book is clear and well written and 
should be of great help to the pediatrician who 
follows his patients into the adolescent period 
and to the internist who takes over from the 
pediatrician, It is highly recommended. 
BORDEN VEEDER, M.D 
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To the Editor: 
Although I humbly submit that I originally 
negotiated for the special issue of THE JouRNAL 
or Pepiatrics in honor of Lawson Wilkins, vol- 
ume 57, September, 1960, I had not anticipated 
the pleasure of having an acknowledgment on 
the cover. Under the circumstances I feel obliged 
to express my indebtedness to other individuals. 
Various contributors to this volume cooperated 
in a scheme of mutual review of manuscripts. 
Especially, however, I must indicate the extra- 
ordinary assistance of Dr. Claude Migeon, Johns 
Hopkins Hospital. Dr. Migeon supplied me with 
a considerable body of information required for 
the organization of this issue and assumed full 
responsibility for all contributions from foreign 
authors. I feel that the issue would not have been 
possible without his generous and time-consuming 
help. 
ALFRED M. BONGIOVANNI, M.D. 
PHILADELPHIA, PA. 


To the Editor: 

Recently there has been increasing evidence, 
substantiated by striking and convincing statis- 
tics, that heavy smoking presents a real health 
hazard. We pediatricians, by the nature of our 
training, are probably more prevention minded 
than physicians in most other fields. Therefore, 
it occurs to me that the problem of smoking 
among our adolescents offers a new challenge in 
the field of prevention. 

Dr. L. E. Burney, the Surgeon General, has 
summarized the existing information on the 
relationship of lung cancer and smoking (J. A. 
M. A. 171: 1829, 1959). He emphasized the fact 
that the nonsmoker has a much lower incidence 
of lung cancer in all controlled studies, whether 
analyzed in terms of rural areas, urban regions, 
industrial occupation, or sex. 

The American Heart Association has recently 
stated (J. A. M. A. 173: 1130, 1960) that the 
death rate in middle-aged men from coronary 
heart disease was 50 per cent to 150 per cent 
higher among heavy cigarette smokers than 
among those who did not smoke. 


The association between heavy smoking and 
diseases of the lung and heart cannot be dis- 
regarded, although precise etiological informa- 
tion is not yet available. I believe it is unneces- 
sary to have such precise information before 
pediatricians take an unequivocal stand against 
smoking. We must educate our adolescents about 
the danger of smoking before they develop a 
habit which is detrimental to good health. 

The health problem of adult smokers is not 
alarming enough for us to insist that people who 
cannot easily give up smoking be deprived of 
their pleasure. But the statistics are sufficiently 
serious that we should assume the responsibility 
of preventing our youth from starting on this 
unhealthy habit. 

We pediatricians regularly discuss accident 
prevention and sex hygiene with our patients 
and their parents. Now we should and must 
include in our routine a serious discussion aimed 
to discourage smoking. 

After all, we prevent tetanus by immunization 
though tetanus was never a significant health 
problem even before the routine use of prophy- 
laxis. We have taken a most commendable course 
in the control of poisoning by disseminating 
information through our poison control centers. 
Let us be as prevention minded in the field of 
lung cancer and coronary disease, by alerting 
our adolescents to the dangers of smoking. 
WALTER PICK, M.D. 
FITCHBURG, MASS. 


To the Editor: 

Should a third year of training in straight 
pediatrics be required by the American Board of 
Pediatrics? 

For the past 40 years (since September, 1920) 
I have been actively engaged in the private prac- 
tice of pediatrics and in teaching medical stu- 
dents. One might say that pediatrics began to be 
considered a specialty about 1920. Infant feeding 
was the rock on which the specialty was founded. 
There was really very little to distinguish the 
pediatrician from the general practitioner in the 
beginning except for the pediatrician’s superior 
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knowledge of infant feeding. There were probably 
less than 100 doctors in the country who limited 
their work to the care of children. The only 
hospital training that was considered necessary in 
1920 was | or 2 years of rotating internship and 
6 months to | year of pediatric training. 

Since 1920 the growth of pediatrics has been 
phenomenal; probably more rapid than that of 
any other specialty. The bulk of knowledge which 
the young doctor has had to master has in- 
creased by leaps and bounds. By 1934 when the 
American Board of Pediatrics was founded, the 
required hospital training had risen to 3 years— 
2 years of pediatrics and 1 year of rotating in- 
ternship or 3 years of straight pediatrics. These 
training requirements have remained the same to 
this day. 

Medical knowledge has continued to grow at a 
rapid rate. Subspecialties have developed in the 
pediatric field, such as cardiology, allergy, hema- 
tology, dermatology, and psychiatry (behavior). 
In 1934 two years provided ample training for 
a man to learn what was then known about pedi- 
atrics. However, 2 years is not sufficient time for 
a young doctor to get the training in the sub- 
specialties which he will now need when he goes 
into practice. For this reason I think a third 
year of pediatric hospital training should be re- 
quired. During this last year he should get spe- 
cial training in the subspecialties mentioned 
above. 

J. W. BRUCE, M.D. 
UNIVERSITY OF LOUISVILLE 
SCHOOL OF MEDICINE 
LOUISVILLE, KY. 


To the Editor: 

I wanted to compliment Dr. Helmut R. G. 
Seckel on his presentation of a most interesting 
case in the August, 1960, issue of THE JouRNAL 
or Peptarrics and am distressed to note that 
the commendation must be made posthumously. 

His paper, “ ‘Premature Thelarche’ and ‘Pre- 
mature Metrarche’ followed by Normal Adoles- 
cence,” was based on careful, well-documented 
observations which are reported in a very in- 
teresting and lucid manner. The purpose of this 
communication, however, is to point out the fas- 
cinating correlation between his observations in 
his patient and our existing understanding of 
normal psychosexual development with its genital 
phase roughly between the ages of 4 and 7, and 
the latent period followed by normal adolescence 
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and puberty. It would be most interesting to 
know the details of the patient’s interpersonal re- 
lationships during these periods and how closel) 
they actually correlate with the reported physio- 
logic changes. 

Is it conceivable that such end-organ responses 
could follow excessive or unusual psychic stimu- 
lation mediated through the hippocampal gyrus 
lateral hypothalamic nucleus—endocrine pathway. 
No conclusions can be drawn at this point but 
the facts as they appear are certainly fascinating, 
and I am indebted to Dr. Seckel for his presen- 
tation. 

R. DEAN CODDINGTON, M.D. 
RED BANK, N. J. 


To the Editor: 

The matter of wider use of generic names for 
drugs is a popular subject in both legislative and 
medical circles. 

There is another facet to the generic name 
story that has not received much attention. This 
relates to the situation that the editorial policy 
of some publications has the peculiar propensity 
for using only the generic name, without the ac- 
companying trade name, when there is some di- 
rect, implied, or imaginary derogatory information 
concerning the drug discussed. However, they will 
use the trade name (alone) when the drug is 
introduced as a valuable new remedy or when 
the connotations are favorable. This is a dis- 
service to the medical profession when the gen- 
eric name is little known and there is a failure 
to recognize or associate the derogatory informa- 
tion with a product used by the casual medical 
reader. Both should be used, especially when only 
one firm makes the product. To juggle the no- 
menclature puzzle for reasons other than the 
prime one of making the facts involved clearly 
known is bad. No reasonable person would blame 
a drug involved in a suicide incident when in- 
gested in massive overdose. On the other hand. 
this information should not be withheld by using 
obscure terminology, which unfortunately is the 
case when complex chemical names, or infre- 
quently used generic names are used to the ex- 
clusion of the popular trade name. It is hoped 
that the present interest in the subject will result 
in better generic names. 


HAROLD JACOBZINER, M.D. 
THE CITY OF NEW YORK 
DEPARTMENT OF HEALTH 
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Traineeships are available in Pediatric Re- 
search to qualified individuals, who should have 
had at least 2 years of training or its equivalent 
in clinical pediatrics or medicine. The program 
is supported by the National Institutes of Health 
and is designed to prepare individuals for 
careers in full-time teaching and basic research 
in pediatrics. It is expected that a broad theo- 
retical foundation for research will be provided 
as well as intimate experience with varied 
methodology. The complete program is a 3 year 
experience with initial emphasis on work under 
close supervision in a number of different lab- 
oratories and disciplines in the department as 
well as formal course work in other branches 
of the University. During the first 2 years, re- 
search will be carried out in the fields of bio- 
chemistry, physiology, virology, and genetics. 
Experience with tissue culture methods, enzy- 
mology, electrolyte physiology, chromatography, 
and tracer methodology will be provided. The 
third year will be devoted to research in one of 
these areas, and progressive, increasing inde- 
pendence will be encouraged. Fellows will not 
have clinical responsibilities. However, research 
dealing with clinical problems and materials 
will be carried out in a number of the labora- 
tories, and tellows are invited to all of the 
lectures and conferences of the department. 

Applications and requests for further infor- 
mation should be addressed to: Director of 
Training Program, Department of Pediatrics, 
The Johns Hopkins Hospital, Baltimore 5, Md. 


Two Fellowships in Pediatric Cardiology will 
be available in the Department of Pediatrics, 
Duke University School of Medicine, Dur- 
ham, North Carolina, beginning July 1, 1961. 
During the first year of the 2-year program, 
emphasis will be placed on training in currently 
available techniques for diagnosis and clinical 
investigation such as phonocardiography, electro- 
cardiography, vectorcardiography, angiocardiog- 
raphy, cardiac catheterization, cineangiocardi- 
ography, dye dilution curves, radioisotope 
dilution curves, and _ respiratory physiology 


techniques. During the second year, the Fellow 
will explore further research methodology more 
intimately either by working as part of the 
research team devoted to pediatric cardiology 
or in a research project of his own choice. The 
program has been organized in close cooperation 
with the Departments of Radiology, Physiology, 
and Surgery. 

Candidates should have completed 2 or more 
years of pediatric training. The stipend is 
$4,000.00 for the first year and $5,000.00 for 
the second year. Applicants should write to 
Jerome S. Harris, M.D., Chairman, Department 
of Pediatrics, Duke University School of Medi- 
cine, Durham, N. C. 


A program dealing with all phases of medical 
care for adolescents will be held at Tulane 
University School of Medicine Feb. 8 to 11, 
1961. The approach will be multidisciplinary 
with participation by the Departments of Pedi- 
atrics, Medicine, Psychiatry, and Surgery; em- 
phasis will be placed on informal discussion and 
patient conferences to augment lecture material. 
Dr. Ross Gallagher, of Boston, will be the guest 
speaker. 


The Pediatric Service of The University of 
Texas, M. D. Anderson Hospital and Tumor 
Institute, offers a clinical Fellowship in Pediatric 
Oncology, July 1, 1961, for one year (appoint- 
ments may begin January | or July 1). The 
Fellowship carries 3 months’ accreditation for 
the American Board of Pediatrics. The yearly 
stipend is $3,600. Send inquiries to Grant Taylor, 
M.D., The University of Texas, M. D. Anderson 
Hospital and Tumor Institute, Houston 25, 
Texas. 


The Raymond Blank Memorial Hospital As- 
sociation will sponsor a Pediatric Conference 
April 7 and 8, 1961, at the Younker Memorial 
Rehabilitation Center of the Iowa Methodist 
Hospital, Des Moines, Iowa. The fifth Lee 
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Forrest Hill Lectureship will be given by Ralph 
Platou, M.D. Other guest speakers will be C. 
Henry Kempe, M.D., James N. Etteldorf, M.D., 
and Jack Metcoff, M.D. 

Registration fee for the entire course will be 
$20.00 and for a partial course, $10.00. Dinner 
and entertainment have been planned for wives. 
For additional information contact Charlotte 
Fisk, M.D., Chairman, 3200 University Avenue, 
Des Moines 11, Iowa. 


La Catedra de Pediatria y la Escuela de Post- 
graduados in Sevilla is offering the following 
courses under the direction of Dr. Manuel Suarez 
in 1961: Seminar on Practical Pediatrics for 
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general practitioners, February 2 to 4; Infant 
Neuropathology, March 6 to 16; and Recent 
Advances in Pediatrics, May 2 to 6. For further 
information contact Catedra de Pediatria, Sec- 
retaria de Cursos, Apartado 514, Sevilla, Spain. 


Obedience Means Safety for Your Child, a 
booklet recently prepared by the Accident Pre- 
vention Committee of the American Academy of 
Pediatrics, should be a useful adjunct to the 
pediatrician in his efforts to educate parents in 
the prevention of accidents in childhood. The 
members of the Accident Prevention Committee 
of the Academy are to be complimented for 
their excellent efforts in this difficult area. 
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COLUMN 


“Physiologic” mental deficiency 


DESPITE increasing study of many aspects 
of mental deficiency, research on the major 
unsolved problem in mental retardation has 
interested few physicians. Psychologists, edu- 
cators, and social workers have contributed 
most of the recent literature concerning the 
familial defective. The thesis has been ac- 
cepted without critical evaluation that such 
children represent the lower end of a normal 
frequency distribution of inherited intel- 
lectual capacity. 

Unquestionably, intellectual capacity, like 
stature, has a multifactorial genetic basis. 
On the other hand, intellectual performance 
as measured by tests is not a biologic at- 
tribute and many factors other than genetic 
endowment may contribute significantly. 
Few data are available to assess the relative 
importance of various influences. 

The diagnosis of familial or physiologic 
mental deficiency is based on a_ positive 
history of inadequate social adjustment in 
the parent or parents (usually the mother), 
absence of obvious physical stigmas, and 
relatively uniform depression of performance 
on psychological testing. Recent psycho- 
logical studies by Gallagher,’ however, 
indicate that there are many similarities 
in test response between children with 
brain injury and familial defectives. The 
epidemiologic studies of Pasamanick and 
Lilienfeld? have clearly demonstrated a 
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relationship between mental retardation 
and complications of pregnancy. Likewise, 
a higher incidence of pregnancy complica- 
tions (toxemia, pyelitis, prematurity) occur 
in a population of lower socioeconomic 
standing. Prenatal and perinatal injury may 
therefore account for some of the cases of 
“physiologic” mental retardation. 

Statistical evidence for postnatal physical 
damage to offspring of defective parents 
is lacking. However, the frequency of cases 
of subdural hematoma, malnutrition, or 
hypernatremia in such patients in a clinic 
practice of pediatrics is striking. 

Retardation on a basis of inadequacy of 
social and intellectual environment would 
seem to be of even greater importance. Un- 
fortunately, existing longitudinal studies of 
offspring (especially defective twins) reared 
in different environments are inadequate. 
The evidence is clear-cut that deprivation 
seriously affects the individual with normal 
intellectual endowment. Nothing is known 
of the susceptibility to deprivation of the 
infant with marginal capacity to adjust. 
Relativeiy iittle study of the impact of en- 
vironment on the intelligence level of off- 
spring of defective parents has been carried 
out since the work of Skeels* almost a gener- 
ation ago. Kirk’s* recent study has validated 
to a certain extent the finding that the I.Q. 
may be depressed by poor environment. 
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If the evidence is incontrovertible that 
the I.Q. of the offspring of the defective 
individual can be elevated to that of the 
average (1.Q. 100) by early placement in 
a proper environment, programs for early 
detection and treatment must be _ estab- 
lished. Pediatrics, neurology, and _ public 
health agencies must be concerned with 
procedures, techniques, and instruments for 
far earlier detection than the present aver- 
age of 8 to 10 years. Detection by history 
alone might be possible if physicians were 
sensitized to the merits of a detailed evalua- 
tion of the social adequacies of the parents 
of each patient. As soon as the probability 
of environmental damage is established, a 
new environment should be considered. 
Foster homes through which these children 
rotate like migrant workers cannot serve 
as a therapeutic facility. If stable foster 
homes cannot be obtained, the development 
of a new type of institution providing group 
living as in the U. S. S. R. must be under- 
taken, and the effectiveness of such institu- 
tions should be studied. 

If the evidence is not clear-cut in regard 
to environmental improvement of the defec- 
tive subject (and I believe that it is not), 


of yaccines 


Elsewhere in this issue Levine, Wyman, 
Broderick, and Ipsen describe a practical ap- 
plication of the hemagglutination technique 
for measuring the antibody response to diph- 
theria, tetanus, and pertussis antigens. Their 
technique has three advantages: (1) It re- 
quires only milliliter quantities of blood 
which can be obtained by simple lancet 
prick, a major advantage in pediatric prac- 
tice where vaccines have their greatest use- 
fulness; (2) the hemagglutination technique 
is reliable when compared to the accepted 


Microbemagglutination technique for the assessment 
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carefully controlled studies must be devel- 
oped and supported by appropriate agencies. 
The possibility that the social and intellectual 
performance of a large segment of the 
population might be significantly improved 
justifies the cost of such research. 


ROBERT E. COOKE, M.D. 
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standard technique of rabbit intradermal 
testing; and (3) this type of testing is eco- 
nomical. 

The publication of this work is timely since 
there is presently a need for careful eva!sa- 
tion of the efficacy of bacterial vaccines 
which are being combined in various ways 
with each other and with viral antigens. It 
is relevant to speculate whether this micro- 
technique might be applicable to mass field 
testing of viral vaccines. 


MARTHA D. YOW, M.D. 
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“extraordinarily effective diuretic... 


Efficacy and expanding clinical use are making Naturetin the 
diuretic of choice in edema and hypertension. It maintains a 
favorable urinary sodium-potassium excretion ratio, retains a 
balanced electrolyte pattern, and causes a relatively small in- 
crease in the urinary pH.? More potent than other diuretics, 
Naturetin usually provides 18-hour diuretic action with just a 
single 5 mg. tablet per day — economical, once-a-day dosage 
for the patient. Naturetin € K — for added protection in those 
special conditions predisposing to hypokalemia and for patients 
on long-term therapy. 


Supplied: Naturetin Tablets, 5 mg., scored, and 2.5 mg. Naturetin 
¢ K (5 ¢ 500) Tablets, capsule-shaped, containing 5 mg. ben- 
zydroflumethiazide and 500 mg. potassium chloride. Naturetin 
é K (2.5 € 500) Tablets, capsule-shaped, containing 2.5 mg. 
benzydroflumethiazide and 500 mg. potassium chloride. For com- 
plete information consult package circular or write Professional 
Service Dept., Squibb, 745 Fifth Avenue, New York 22, N. Y. 
References: 1. David, N. A.; Porter, G. A., and Gray, R. H.: 
Monographs on Therapy 5:60 (Feb.) 1960. 2. Ford, R. V.: Current 
Therap. Res. 2:92 (Mar.) 1960. 


Naturetin 


‘otassium Chloride 
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When you see diaper 


anti-bacterial 


ointment 


prescribe 


Diaper rash can best be treated by destroying 
the urea-splitting bacteria in the diaper and on 
the baby’s skin. Diaparene anti-bacterial prepa- 
rations destroy these bacteria, prevent ammonia 
formation, and help clear the rash rapidly. 
Diaparene Ointment mixes readily with urine to 
inhibit ammonia-producing bacteria . . . helps 
prevent further rash development by destroy- 
ing the bacteria on the skin. Its water-miscible 
emollient base soothes excoriated areas and pro- 
motes healing. 

Diaparene Rinse’s sustained action inhibits the 
urea-splitting bacteria for up to fifteen hours 


HOMEMAKERS PRODUCTS DIVISION - 
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rinse 


after the diaper has been soiled. With this level 
of protection, even the night diaper will not 
cause rash. The mother can rinse the diapers at 
home with Diaparene Rinse. Or a Diaparene 
franchised diaper service will supply Diaparene- 
impregnated diapers. 


And for prophylaxis. . . Once the diaper rash is 


cleared up, help the mother keep baby’s skin 
clear by recommending the Diaparene prophy- 
lactic regimen for around-the-clock protection 
—routine use of Diaparene anti-bacterial Baby 
Powder and Diaparene anti-bacterial Baby 
Lotion along with Diaparene Rinse. 


GEORGE A. BREON & CO., NEW YORK 178, N. Y. 
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relieve 


when due to cow’s milk allergy 


In a clinical study' of 206 milk-allergic infants, 
the “colicky” symptoms evident in 31% were 
promptly relieved when the infants were placed 
on a soya formula. 


1. Clein, N.W 


specify 


Pediat. Clin. North America, Nov., 1954, pp. 949-962. 


FOR PREVENTION: When allergic tendencies 
exist in parents or siblings, it is advisable to 
start the“potentially allergic” newborn on Sobee. 
FOR DIAGNOSIS: If cow’s milk allergy is sus- 
pected, a 24- to 48-hour trial period with Sobee 
often eliminates the need for an allergy study. 


Hypoallergenic soya formula 


Mead Johnson 


Symbol of service in medicine 
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Editor 
Waldo E. Nelson, M.D. 


2600 N. Lawrence Street 
Philadelphia 33, Pa. 


Editorial communications 


The Journal of Pediatrics publishes articles on original research and clinical 
observations and reviews of pediatric subjects and related fields. 

All manuscripts and editorial correspondence, except manuscripts on weno’ 
pocorn, should be submitted to the Editor, Waldo E. Nelson, 
North Lawrence Street, Philadelphia 33, Pa. Articles yeox 4 with tropical = 
atrics should be sent to D. B. Makerere College Medical Sc 
ow College of East Africa, P. ‘Box 2072, Kampala, Uganda, East 

rica 

Articles are accepted for publication with the stipulation that they are sub- 
mitted solely to The age oy of Pediatrics, and are subject to editorial revision. 
Neither the editor nor the publisher accepts responsibility for the views and 
statements of the authors. Manuscripts should be submitted A, | the head of the 
department in which the work was done or accompanied by letter of approval. 
Galley proof will be sent to the senior author. 


Preparation manuscripts. Manuscripts should be written on one side of 
the paper, i with liberal margins. By submitting articles in dupli- 
cate, editorial decision on the paper can author should 
keep one carbon copy. 

Academic titles for each author should be included. 

References should laced at the end of the article on a separate page; 
they should be eed in the order in which they appear in the paper, and 
should conform to the style of the Quarterly Cueesbelite Index Medicus, i.e., 
author’s last name, initials, title of article in original language, periodical (ab- 
breviated and punctuated according to -M. usage), volume number, first 
and last page of article, and year of publication, References to books should 
include, in the following order, author, title, edition, city and year of publica- 
tion, and publisher. 


more prompt. 


Illustrations. Illustrations accompanying manuscripts should be unmounted, num- 
bered, and marked lightly on the back with the author’s name. Legends ‘should 
be typed on a separate sheet. Authors should indicate in the manuscript the 
appropriate positions of tables and _ illustrations. 

A reasonable number of halftone illustrations will be reproduced free of cost 
to the author, but special arrangements must be made with the editor for color 
plates, elaborate tables, or an extra large number of illustrations. Copy for 
zinc cuts, such as pen drawing and charts, must a drawn in India ink and 
lettered in India ink or black typewriter ribbon. glossy photographic 
prints and original drawings should be supplied = "paiftone work. 

For illustrations showing recognizable faces, the author should enclose with his 
paper a letter of permission from the person, if an adult, or from the parent or 

rdian, if a child, or a statement that such permission has been obtained. 

or illustrations published in other publications, the author should inciude letters 
of permission for publication from the author and original publisher or a state- 
ment that such permission has been obtained. 


Books for review. Books and monographs, native and foreign reviewed 
depending on their interest and value to subscribers. ye bt will 
be made of books received. » F. may be sent to ‘an Editor. 


Letters to the editor and news items. Concise, informative correspondence and 


announcements may be sent to the Editor for publication. Lasweniie —. ¢ or 
portions of them, will be published, but un be os 


ished letters will not 
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) NOW FOR NEW CONTROL OF... 


SYRUP 


Bronchodilator/tranqualizer 


truly palatable, fully effective 


WITH FREEDOM FROM... 


® excitation e urinary retention 
® gastric upset e respiratory depression 


‘*Enhoxamine has been found to be a highly useful asthmalytic 
preparation, which seems to be effective when the usual, oral 


asthmalytics are not.’? * 


‘*Ephoxamine is well tolerated and has not been productive of 
any significant side-effects to date.’ * 


iggested Dosage: syrup — Children 2-4 yrs., ¥2-1 tsp; 4-7 yrs., 1-2 tsp. every 4 hours. Tablets (scored) 


ildren 6-12 yrs., 12-1 tablet. Adults 1-2 tablets every 4 hours. 
e tsp. of syrup is equal to 1% tablet. Each scored tablet contains: 50 mg. Phenyltoloxamine DHC and 25 


cephedrine HCI. 


e Clinical Supply Available on Request 


1. Swartz, H., “Ephoxamine in the Symptomatic Therapy of Bronchial Asthma,’’ Cur- 
rent Therapeutic Research, 1:3; Nov. 1959. 2. Swartz, H., ‘““Ephoxamine as Maintenance 
Drug Therapy in Chronic Bronchial Asthma: a Preliminary Report’’, Applied Thera- 


peutics, Feb. 1960. 
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Articles to appear in early issues 


Bulging fontanel: a complication of tetracycline therapy in infants 
John P. Fields, M.D., Nashville, Tenn. 

Extracellular volume: its structure and measurement and the 
influence of age and disease 

Donald B. Cheek, M.D., D.Sc., Melbourne, Australia 


Some newly described viruses and diseases associated with them 
Alfred L. Florman, M.D., Manhasset, Long Island, N.Y. 


Accidental isolated primary vaccinia of the tongue 
Edwin P. Scott, M.D., and Alex J]. Steigman, M.D., Louisville, Ky. 


Maple syrup urine disease 
Margaret R. Lane, M.D., New Orleans, La. 


Parenteral fluid regimens in the treatment of severe diarrhea 

in infants 

Harris L. Smith, M.D., and James N. Etteldorf, M.D., 
Memphis, Tenn. 

Hospital admissions for pediatric accidents in Upper Assam 

C. V. Foll, M.R.C.S., L.R.C.P., D.T.M.@H., D.(Obst.)R.C.O.G., 
Assam, India 

Phenylketonuria: some observations on reflex activity 

Joseph H. French, M.D., David B. Clark, M.D., Harry G. Butler, 
M.D., and Robert D. Teasdall, M.D., Baltimore, Md. 
Hypoglycemia and convulsions in children following alcohol 
ingestion 

Leo H. Cummins, Captain, MC, USA 

“Solubilized” vitamin K, (phytonadione) in neonatal 
hypoprothrombinemia 

Milton Shoshkes, M.D., Milton Willner, M.D., Giacomo 
Pontoriero, M.D., and Rosita Chiong, M.D., Newark, N. J. 
Methylene blue induced cyanosis and acute hemolytic anemia 
complicating the treatment of methemoglobinemia 

Nathan Goluboff, M.D., and Ross Wheaton, M.D., Saskatoon, 
Saskatchewan 

Initial tuberculous infection due to drug-resistant organisms 
Charlotte M. Zitrin, M.D., and Edith M. Lincoln, M.D., 

New York, N. Y. 

Anaphylaxis following ingestion of soybean 

Edna Z. Mortimer, M.D., Chicago, Ill. 
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a breathing spell from asthma 


= =a rapid way to clear the airway 


@ stops wheezing 
e increases cough effectiveness 


e relieves spasm 


{n chronic disorders associated with obstructed respiration, the dependable antispasmodic and expectorant 


bronchospasm are often eliminated. Quadrinal is well toleratec, even on prolonged administration. The. 
potessium iodide in Quadrinal provides an expectorant of timo-tested effectiveness and safety. 


Indications : Bronchial asthma, chronic bronchitis, 
pulmonary fibrosis, putmonary emphysema. 
Quadrinai Tablets, containing ephedrine mg.), 
phenobarbital (24 mg.), ‘Phyllicin’* (theophylline-calcium 
salicylate) (130 mg.), and petassiam tedide (0.3 Gm_). 
Also available — 
a new Quadrina! dosage form with taste-appeal for all age groups: 
fruit-flavored QUADRINAL SUSPENSION (1 teaspoonful — 1/2 Quadrinal Tablet) 
hay KNOLL PHARMACEUTICAL COMPANY, ORANGE, NEW JERSEY 


“Quedrinal, Phyllicin® 


action of Quadrinal rapidly clears the bronchial tree. Patients breathe more easily and acute episodes of 
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Here is single-capsule convenience for your 
tense, nervous patients. 


One capsule at breakfast relieves both mental 
and muscular tension all through the day. 


One capsule in the evening provides restful 
sleep all through the night. 


Prescribe Meprospan for safe and convenient 
sustained tranquilization ...less trouble for 
your patient, less chance to forget medication. 


400 mg. Miltown® continuous release capsules 


Supplied: Meprospan-400, each blue-topped, continuous release 
capsule contains 400 mg. Miltown (meprobamate, Wallace). 


Also available: Mcprospan-200,each yellow-topped, continuous 
release capsule contains 200 mg. Miltown. 


WALLACE LABORATORIES/Cranbury, N. J. 
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Meprospan-400 


uST One Capsule tranqulizes 
allday or allnig 
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Compact, portabie Croupaire delivers a penetrating “fog stream” of cool, healing vapor directly to the patient . . . without need for mask or canopy. 


the new 


Croupaire 


Your patient recuperates in comfort while 
the compact Croupaire delivers a directional 
“fog stream”’ of cool, micronized vapor for 
deep hydration of the respiratory tract. 

By hydrating the respiratory mucosa, sooth- 
ing moisture relieves thirst and dryness so 
annoying to post-tonsillectomy and other 
post-surgical patients. 

In croup and other acute respiratory dis- 
orders, Croupaire moistens the sticky exu- 
date which accumulates in the lumen of the 
bronchioles so it may be loosened and 
coughed up. A comfortable environment of 
cool humidity promptly eases breathing. 

Croupaire operates quietly from any A.C. 
outlet, and provides continuous cool-vapor 
therapy for about 10 hours without refilling. 


cool-vapor humidifier 


Prescribe Croupaire therapy in your hos- 
pital to help speed recovery after anesthesia, 
tracheotomy, tonsillectomy and other sur- 
gical procedures; and in croup, bronchitis, 
pneumonia, bronchial asthma and other re- 
spiratory disorders. 

Used as a room humidifier, the Croupaire 
also helps prevent coughs and colds re- 
sulting from dried out air in winter-heated 
hospitals or homes. 


Available at leading surgical and hospital suppliers. For 
additional information write 


/ AIR -SHTELDS, INC. / A 


Hatboro, Pa. OSborne 5-5200 
Electronic research and engineering to serve medicine 
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New evidence 
helps resolve 
current controversy 
over 
oral penicillins 
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INumber of times serum can be diluted ‘Blood Levels” vs.“ ABA” 
and still inhibit 
Staphylococcus 209P' 

(average of 12 subjects) McCarthy and Finland’s con- 
clusions extend and confirm 
their previous observations? 
and those of Griffith. They 
demonstrate that phenethicil- 
lin gives higher “‘blood levels” 
in micrograms, but, in terms 
of antibacterial activity in the 
serum (“‘ABA’’), potassium 
penicillin V is clearly superior 
against the common patho- 
gens (streptococcus and pneu- 
mococcus) and at least equal 
against the staphylococcus. 

Furthermore, they show 
that these high antibacterial 
levels for potassium penicillin 
V are less severely affected 
by food. Thus, whether taken 
before meals or after, potas- 
sium penicillin V provides 
greater assurance of thera- 
peutic activity. 


Total Activity* 


Potassium penicillin V 

Jj, Phenethicillin (capsules) 

Phenethicillin (tablets) 

muaLined areas represent fasting levels; 4 

Peak Activity 


mean to you? 


_ High serum levels of antibacterial 
. _ activity mean fewer treatment fail- 
_ ures in severe infections or in infec- 


tions only. marginally sensitive 


penicillin. In other words, high 


V-CILLIN Kk 


(penicillin V potassium, Lilly) 


intense antibacterial activity 
V-Cillin K produces greater antibacte- 
rial activity in the serum against the 
common pathogens than any other oral 
penicillin.'-* 


unsurpassed safety 

No form of penicillin has been shown 
to be less allergenic or less toxic than 
V-Cillin K.+5 


proved clinical effectiveness 

Documented experience with penicillin 
V and potassium penicillin V reveals 
the clinical excellence of V-Cillin K.*-** 


Now at lower cost to your patient 
Prescribe V-Cillin K, in scored tablets 
of 125 and 250 mg., or V-Cillin K, Pe- 
diatric, in 40 and 80-cc. bottles. 


ELI LILLY AND COMPANY 
INDIANAPOLIS 6, INDIANA, U.S.A. 


1. McCarthy, C. G., and Finland, M.: Absorption and Excre- 
tion of Four Penicillins, New England J. Med., 263:315 
(August 18), 1960. 2. McCarthy, C. G., Hirsch, H. A., and 
Finland, M.: Serum Levels after Single Oral Doses of 6-(a- 
phenoxypropionamido) Penicillanate and Penicillin V, Proc. 
Soc. Exper. Biol. & Med., 103:177 (January), 1960. 3. Griffith, 
R. S.: Comparison of Antibiotic Activity in Sera after the 
Administration of Three Different Penicillins, Antibiotic Med. 
& Clin. Therapy, 7:129 (February), 1960. 4. Editorial: New 
England J. Med., 263:361 (August 18), 1960. 5. Editorial: 
New York J. Med., 60:498 (February 15), 1960. 6. Subacute 
Bacterial Endocarditis Treated with Oral Penicillin, A. M. A. 
Arch. Int. Med., 104°625, 1959. 7. Oral Treatment of Sub- 
acute Bacterial Endocarditis with Phenoxymethy! Penicillin 
(Penicillin V), New England J. Med., 257/249, 1957. 8.A 
Clinical Evaluation of Penicillin V in Children with Respira- 
tory Infections, Illinois M. J., 1117161, 1957. 9. The Use of 
Penicillin V in Acute Respiratory Infections of Childhood, 
Arizona Med., 15:799, 1958. 10. Observations on the Clinicai 
Use of V-Cillin* in Pediatric Practice, J. Pediat., 50:39, 1957. 
11. Effect of Penicillins V and G on Carriers of Various Groups 
of Streptococci in a Children’s Home, Pediatrics, 19208, 1957. 
12. The Treatment of Moderate and Severe Pneumococcal 
Pneumonia with Oral Phenoxymethy!l Penicillin, A. M. A. 
Arch. Int. Med., 103:184, 1959. 13. The Treatment of Mod- 
erate and Severe Lobar Pneumonia with Oral Penicillin Vv. 
Antibiotics Annual, p. 300, 1956-1957. 14. Phenoxymethyl 
Penicillin of Subacute Bacterial Endo- 


carditis, J. A. M. "931, 1956. 15. The Efficacy of Pen- 
icillin V Penicillin) in the Treatment Mild 
and of Moderately Severe Pne I Pne Am, J. 


M. Sc., 232°624, 1956. 16. Acute Upper Sienpieeteeyr Disease: 
Clinical and Bacteriological Response to Short-Term Treat- 
ment with Penicillin V, J. Pediat., 53:571, 1958. 17. Penicil- 
lin V for Pneumonia, Lancet, 1:773, 59. 18. Penicillin V 
Therapy of Scarlet Fever and Acute Streptococcal Pharyn- 
gitis: Clinical and Serologic Response, Antibiotics Annual, p. 
294, 1956-1957. 19. The Use of wor V in Private Pedi- 
atric Practice, J. Indiana M. A., 51°641, 1958. 20. Clinical 
Study of Oral Phenoxymethyl Penicillin and Parenteral Pro- 
caine Penicillin G, A. M. A. J. Dis. Child., 96:179, 1958. 
21. Penicillin V: A Clinical y KR after One Year, Brit. 
M. J., 2191, 1957. 22. Penicillin V Treatment of Beta- 
Hemolytic Streptococcal Infections in Childhood, A. M. A. 
J. Dis. Child., 92:20, 1956. 23. The Use of Penicillin V in 
Respiratory Tract Infections, Antibiotic Med. & Clin. Therapy, 
4:91, 1957. 24. Chemotherapy in Chronic Bronchitis: In- 
fluence of Daily Penicillin and Tetracycline on Exacerbations 
and Their Cost, Brit. M. J., 1:297 (January), 1960. 25. Oral 
Phenoxymethy! Penicillin (Penicillin V) in the Treatment of 
Subacute Bacterial Endocarditis: Preliminary Report, Anti- 
biotics Annual, p. 502, 1955-1956. 26. Observations on sw 
ical Use of Phenoxymethy! Penicillin (Penicillin V), J. A.M.A., 
160:928, 1956. 27. Penicillin V in the Prophylaxis of Dis- 
abling Respiratory Infections in Susceptible Children, Anti- 
biotics Annual, p. 287, 1956-1957. 28. Phenoxymethy! Peni- 
cillin in the Treatment of a Streptococcal Infec- 
tions, A. M.A. J. Dis. Child., 96609, 1958. 29. Oral Phenoxy- 
methyl Penicillin Therapy. and a of Rheumatic 
Fever, A. M.A. J. Dis. Child., 96288, 1 
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because 
you 

treat them 
gently 


OTRIVIN 


ON PRESCRIPTION ONLY 


for gentle 


stuffy 
nose 


Otrivin relieves stuffy nose by 
decongesting the engorged 
mucosa, re-establishing 
comfortable nasal airways. 

Its action is not only 

gentle but prompt and 
prolonged, with little or no 
rebound congestion or other 
side effects. Complete 
information sent on request. 

Supplied: Orrtvin Nasal Solution, 0.1%; 
f dropper bottles of 1 ounce. 
Orrivin Pediatric Nasal Solution, 0.05%; 
dropper bottles of 1 ounce. 

Orrivin Nasal Spray, 0.1%; 

plastic squeeze tubes of 15 ml. 

Orrivin Pediatric Nasal Spray, 0.05%; 
plastic squeeze tubes of 15 ml. 


Orrivin® hydrochloride 
(xylometazoline hydrochloride CIBA) 
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after 5 years of research and 
41,000 patient days of clinical testing 


a new infant formula 


nearly identical to mother’s milk! in nutritional breadth and balance 


Enfamil 


Infant formula 


In a well controlled institutional study,2 Enfamil was thoroughly tested in conjunction with 
three widely used infant formula products. These investigators reported that Enfamil pro- 
duced ¢ good weight gains © soft stool consistency ¢ normal stool frequency 


nearly identical to mother’s milk . . . 
@ in caloric distribution of protein, fat and carbohydrate ¢ in vitamin pattern (vitamin D 
added in accordance with NRC recommendations) ¢ in osmolar load ¢ in ratio of unsaturated 
to saturated fatty acids ¢ in absence of measurable curd tension . . . enhances digestibility 
1. Macy, I. G.; Kelly, H. J., and Sloan, R. E.; with the Consultation of the Committee on Maternal and Child Feeding of the Food and 
Nutrition Board, National Research Council: The Composition of Milks, Publication 254, National Academy of Sciences and National Research 


Council, Revised 1953. 2. Brown, G. W.; Tuholski, J. M.; Sauer, L. W.; Minsk, L. D., and R ao, 1: EB ion of Prepared Milks in 
Infant Nutrition; Use of the Latin Square Technique, J. Pediat. 56:391 (Mar.) 1960. 
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Mead Johnson 


Symbol of service in medicine 
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his first cereal... 
like his first formula...needs your guidance 


mother looks to you 


Baby’s first cereal can be his introduction to adult eating—an experience . 
which can help set good eating habits for the rest of his life. Mother i 

looks to you for help in making the right diet choices for her infant. Your | 
advice is as important as it was when you prescribed his first formula. a 


meets baby’s needs at this critical point 


PABLUM brand cereals are formulated especially to fill the infant's 3 
needs for important minerals—especially iron—and for proteins, vita- 
’ mins, carbohydrate, and calories. Available in five varieties—Rice, 
Mixed, Oatmeal, Barley, and High Protein—PABLUM cereals are 
highly useful in taste training. q 


your assurance of nutritional excellence 


Mead Johnson applies the same rigorous controls to the manufacture 

of PABLUM cereals as it does to its other nutritional products and its 
— pharmaceuticals. Your specification of PABLUM is assurance of sound 
nutrition in cereals for your patients’ first few years. 


Specified by physicians for nearly 30 years, 


Mead Johnson 


Symbol of service in medicine 
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5-fold 
absorption 
in oral 

By therapy 


Ion-exchange vitamin administration 
provides unique superiority over previous oral 
forms of the vitamin. Present in Cynal as LB)», 
ion-exchange vitamin Bj; is protected against 
gastric destruction and provides smooth, sus- 
tained absorption ...up to 5 times! as great 
as with ordinary preparations. 

In addition to the specific anti-anemic prop- 
erties of By. certain beneficial effects on appe- 
tite and well-being have been observed in 
patients showing marked deficiency in the 
vitamin.? 

A single dose of Cynal provides not only 
generous amounts of vitamin B;2 but also es- 
sential vitamins B; and By. Evidence appears 
to indicate the latter is necessary for proper 
vitamin B,2 absorption.* 

*Cynal does not contain intrinsic factor and is not in- 
tended for treatment of pernicious anemia. 


LLOVD BROTHERS, INC. 


CINCINNATI 3, OHIO 
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Cynal 


EACH “CHERRO-CHEW” TABLET CONTAINS: 
Thiamine mononitrate (vitamin B,) . 10 mg. 


Vitamin (as LB;2*) ..... 25 mcg. 
Pyridoxine hydrochloride 
5 mg. 


*Lloyd’s absorption-enhancing complex of vitamin By2 (Bi2 
from Cobalamin C ate). 


DOSE: One tablet per day 


SUPPLIED: Bottles of 50 tasty 
“Cherro-Chew” tablets. 


REFERENCES: 
1. Chow, B. F.: Gerontologia 2:213-221, 1958. 
2. Committee on Nutrition: Pediat. 

21:860 (May) 1958. 


3. Chow, B. F., et al.: Am. J. Clin. 4 
Nutrition 6:386, 1958. 
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cost 
technic for the small 


The Amsco electric heat Model 832 Formul: 
Sterilizer enables hospitals with one to eight bassi 
nets to carry out advanced techniques formerly 
possible only with large capacity equipment costing 
much more. Its capacity of 32 four or eight ounce 
bottles is ample to serve eight bassinets, using twe 
cycles per day. The Model 832 requires minimun 
oe attention from the operator because complete cyclin; 
is automatic and forgetproof according to the time 
temperature and exhaust settings selected. 


Permits a Modern Formula Room 
in the minimum area. 


With the model 832 as the basic unit, Amsco has develope 
special techniques and complete equipment suitable t 
Formula Room planning for the small nursery. Layout an 
equipment are fully in harmony with the most advance 
standards of infant formula processing and work simplifice 
tion... yet the space requirements and all-inclusive cos’ 
are extremely modest. 


For complete information on the 
small Infant Formula Room, write 
for bulletin SC-319. (Hospitals 
with larger nurseries should re- 
quest brochure SC-320R.) 


AMERICAN 


STERILIZER 


ERIE*PENNSYLVANI ei 


World's largest Designer and Manufacturer of Surgical Sterilizers, Tables, 
lights and related equipment. 
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ENOUGH IRON 


Jefron Elixir provides enough iron—100 mg. per 5 cc. teaspoonful 
—to produce adequate hematopoietic response in uncomplicated 
iron deficiency anemia. 


And with Jefron you can give enough iron—without gastric upset 
—in severe anemias, requiring increased dosage, and in prolonged 
therapy needed to replenish tissue stores. 


DOSAGE: The recommended daily dosage is: For infants and children under six, 0.6 cc. to 
% teaspoonful. For children six to twelve, 4% to 1 teaspoonful. For adults, 1 or 2 teaspoonfuls. 
Supplied: 8 oz. bottles. 


PITMAN-MOORE COMPANY DIVISION OF ALLIED LABORATORIES, INC., INDIANAPOLIS 6, INDIANA 


Jefron” Elixir 


so well tolerated that it is acceptable 
to almost all patients. 


The Journal of Pediatrics 
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CARNATION EVAPORATED MILK IS THE WORLD'S 
LEADER FOR INFANT FORMULA FEEDING 


EVAPORATED 
“from Contented Cows” L 
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Equilibrium for the epileptic 


Before an epileptic child starts school, better 
control of seizures and the emotional support of 
“physician-educated”’ parents can help him to 
develop normal interpersonal relationships. 


Mebaral is highly effective for most types of 
seizures, especially major motor seizures in 
children. Because it does not produce sedative 
daze, it does not tend to lower learning capacity. 


Mebaral is unsurpassed in safety; regardless of 
the type of epilepsy, it is one of the best toler- 
ated and “... least upsetting of all forms of 
therapy.’’' Even when Mebaral is used year after 
year, toxic reactions or ill effects are rare. 


MEBROIN®, a synergistic combination of 
Mebaral and diphenylhydantoin, provides max- 
imal control of seizures with minimal toxicity. 
Side effects are infrequent. Each relatively 
tasteless tablet contains 90 mg. of Mebaral and 
60 mg. of diphenylhydantoin. 
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Mebaral dosage: Children under 5 years, from % to 
V2 grain three or four times daily; over 5 years, from 
¥% to 1 grain three or four times daily. Adults, from 
6 to 9 grains daily. 

Mebroin dosage: Children under 6 years, % tablet 
once or twice daily; over 6 years, 1 tablet two or three 
times daily. Adults, 1 or 2 tablets three times daily 
(average dosage). 


For epilepsy at any age 


MEBARAL 


How Supplied: Mebaral tasteless tablets of 200 mg. 
yy grains), 100 mg. (1% grains), 50 mg. (% grain), 
and 32 mg. (‘2 grain). Bottles of 100. Mebroin vir- 
tually tasteless tablets. Bottles of 100 tablets. 

1. Robertson, E. G.: Postgrad. Med. 25:31, Jan., 1959. 


MEBARAL (BRAND OF MEFHOBAR@ITAL) 


AN MEBROIN, TRADEMARKS 
inthnop LABORATORIES 
New York 18, N. Y. 
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ATOPIC SKIN TREAT GENTLY! 


FOR THE ACUTE STAGE 
“The bath I use 


most commonly is Aveeno’ 


AVEENO’ 


Colloidal Oatmeal 
for Soothing Colloid Baths 


Aveeno Colloidal Oatmeal baths have found a se- 
cure place in the therapeutic art of managing the 
atopic skin. They are “basic wet therapy’? for 
acute, weeping, inflamed and itching stages of in- 
fantile eczema—they are soothing, eminently safe, 
antipruritic and anti-inflammatory. 


Available in 18 oz. and 4 Ib. boxes 


FOR THE CHRONIC, DRY STAGE 
“If the skin is dry, a miscible, 
oily preparation is added to the bath.’ 


AVEENO’ OILATED 
for Colloidal Emollient Baths 


Aveeno Oilated baths are specific for the drier and 
more chronic, lichenified stages of atopic derma- 
titis. They provide soothing, antipruritic and anti- 
inflammatory Aveeno Colloidal Oatmeal saturated 
with 35% emollient oils. 


Available in 10 oz. cans 


References: 1.Epstein, N. N.: Eczema, Allezgic, in Infants and 
Children (Atopic Dermatitis) : in Current Therapy, 1960. 
2. Senear, F. E.. and Haeberlin, J. B., Jr.: M. Clin. North 
America, March 1958. 3. Brunsting, L. A.: Postgrad. Med. 
26 :431, 1959. 


Aveeno Corporation 250 West 57th Street New York 19, N. Y. 
Pioneers in Ethically Promoted Colloid Baths 
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AVHENO CORPORATION 


poison’ 
for most 


infantile eczemas” 


AVEENO-BAR 


soap-free 


Aveeno-Bar is a richly-lathering soap-free cleansing 
bar that contains more than 25% soothing colloidal 
oatmeal. it is particularly well-suited to cleansing 
sensitive atopic skin. 


It contains no soap whatsoever, and unlike soap, 
contains no fatty acids which may aggravate an 
already irritated condition. Aveeno-Bar has a pH of 
5.7 to approximate the normal pH of skin. 
It lathers richly even in the hardest water. 


*Sulzberger, M. B., and Wolf, J. Dermatology: Essentials of Diag- 
nosis and Treatment. Chicago, Year Book Publishers, 1952. 


Active Ingredients: Aveeno Colloidal Oatmeal; = Mend of 
sudsing agents; dewaxed hypc-allergenic lanolin; phene. 


250 WEST S7TH STREET ’ NEW YORK 18, N.Y. 
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CREMOMYCIN. 


SUSPENSION 
wm PECTIN ond KAOLIN 


CAUTION: Federal law prohibits 
Gespenung without prescription 


Cremomycin, provides rapid relief of virtually all diarrheas 


NEOMYCIN —rapidly bactericidal against most intestinal pathogens, but relatively 
ineffective against certain diarrhea-causing organisms. 

SULFASUXIDINE® (succinylsulfathiazote) —an ideal adjunct to neomycin because 
it is highly effective against Clostridia and certain other neomycin-resistant 
organisms. 

KAOLIN AND PECTIN—Coat and soothe the inflamed mucosa, adsorb toxins, help 
reduce intestinal hypermotility, help provide rapid symptomatic relief. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


{=} MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


ARE OF MERCK & CO., ING, 


. 
ay 
} 
hg 
CASE OF DIARRHEA. | 
Merck Sharp & Dohme | 
fet 
CREMOMYCIN AND SULFASUXIOINE 
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ccessony vest ‘MINIATURE FORWARD 
d MEAL RIGHT ANGLE TELESCOPE 


or after insurethral rtant 


i san extremely small foroblique optical system. | 
instrument is of inestimable 
‘of the vesical orifice, small bars of the _ 


The Vest Telescope-has an inspection lens with 
forward vision. It provides undistorted visual 
: of the posterior urethra, a view not 


The telescope was 
"designed for examination before or after trans 
resection. It also permits single ureteral 
catheterization. A defector at the distef end 


great value to infants and | 
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now! by mouth! a liquid 
bronchodilator terminates 
acute asthma in minutes 
with virtually no risk of 


gastric upset 


ELIXOPHYLLIN 


oral liquid 


Following oral dosage of Elixophyllin, (0.5 cc. per lb. body weight) mean 
blood levels of theophylline at 15 minutes' exceed those produced by 300 mg. 
aminophylline I.V.? — and therapeutically effective* levels persist for hours.' 


7 No sympathomimetic stimulation 


> No barbiturate depression 


» No suppression of adrenal function 


Each tablespoonful (15 cc.) contains theo- 
phylline 80 mg. (equivalent to 100 mg. 
aminophylline) in a hydroalcoholic vehicle 
(alcohol 20%). 


For acute attacks: When theophyiline in any 
form has not been administered orally or 


parenterally within the preceding 6 hours, or — 


per rectum within 12 hours—dose is 0.5 cc. 
per Ib. body weight. Do not repeat in less 
than 6 hours, with no more than two such 
doses in a 24 hour period. 


For wheezing, coughing and prophylaxis of 
acute attacks: First 6 doses 0.3 cc. per Ib. 


December, 1960 


body weight, then 0.2 cc. Administer doses 
before breakfast, at 2 P.M., and at bedtime. 
Have all doses measured in cc. (ml.) in a 
1 oz. medicine glass. 


1. Schluger, J. et al.: Am. J. Med. Sci. 233:296, 
1957. 


2. Bradwell, E. K.: Acta med. scand. “Z 
146:123, 1953. 


3. Truitt, E. B. et al.: J. Pharm. Exp. PDR 
Ther. 100:309, 1950. PAGE 793 


Leboralories 


Detroit 11, Michigan 
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Effective against more than 30 
of the commonly encountered 
pathogens, including staph 

and strep, Panalba KM assures 
you of prompt control in 
potentially-serious pediatric 
infections. Panalba KM makes 

a pleasant-tasting, readily 
accepted suspension. 


When sufficient water is 

added to fill the bottle to 

a total volume of 40 cc. (or 

60 cc.) and the contents 
shaken, each 5 cc. 

(one teaspoonful) contains: 


| Panmycin (tetracycline) equivalent to 
tetracycline hydrochioride...... 125 mg. 

Albamycin (as novobiocin calcium) 62.5 mg. 

Potassium Metaphosphate ....... 100 mg. 


Supplied: In 40 cc. and 60 cc. 
bottles. 


“TRADEMARK, REG. U. S. PAT. OFF. 


| 
| 
| THE UPJOHN COMPANY, KALAMAZOO, MICHIGAN 


in potentially- 
serious pediatric 


infections, 
make Upjohr 


Panalba 


PANMYCIN® PLUS ALBAMYCIN® 
WITH POTASSIUM METAPHOSPHATE (KM) 


your broad-spectrum 
antibiotic 
of first resort | 
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AN ADDITION TO THE 
CALDESENE FAMILY 


FOR DIAPER RASH / MINOR SKIN IRRITATIONS 


Caldesene Medicated Ointment and Powder are equally effective for 
the relief of itching, soreness, and burning of Diaper Rash, Minor Skin 
Irritations and Prickly Heat. Both contain 15 per cent calcium unrde- 
cylenate for sustained antibacterial and antifungal action. The protective 
coating formed by Caldesene Ointment and Powder keeps moisture 
and irritants from coming in contact with the baby's tender skin. 


‘ Wallace & Tiernan Incorporated 
es = Belleville 9, New Jersey, U.S.A. 


tubes in a water-washable base. 


page 35 


NEV 
| 
| 
7 
4 
| 
} ¢ 
| 
| 
9 
4 
4 
| 
| 
Q: x 
-aldesen: 
= 
7 


MEAT 
TYPE 
ANIMALS 
A Scientific 
Development 


MEAT TYPE 


Can you remember when “fat” was an ear 
mark of blue ribbon hogs, steers and lambs? 


Today, after years of breeding and feeding 
techniques, through the teamwork of farmers, 
agricultural scientists and meat processors, 
firm meat-type animals have been developed. 


Meat type animals, more lean meat and less 
fat, comply with medica! diet requirements. 
Roasts, chops and steaks, offered at meat 
counters are leaner, closer trimmed, from meat 
type animals, bred and fed for a higher 
quality protein ratio, 


A Great Advance in Animal Agriculture! 


The nutritional statements made in this advertisement have been 
reviewed by the Council on Foods and Nutrition of the American 
Medical Association and found consistent with current authoritative 


medical opinion. 


AMERICAN 


MEAT | INSTITUTE 


MAIN OFFICE, CHICAGO ° 
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WOOD is WONDERFUL 
...for woodpeckers 


but certainly not as a toilet wipe when anal areas are sensitive. 
Unlike harsh, dry wood pulp toilet papers, Tucks are soft cotton 
flannel pads mildly medicated with witch hazel (50%) and glycerin 
(10%). Tucks are ideal for routine toilet care when treating pruritus 
ani et vulvae, diaper rash, hemorrhoids, following episiotomy or 
hemorrhoidectomy, and in other anorectal conditions. Tucks cleansing, 
mildly astringent action hastens healing and helps assure patient com- 
fort. Tucks are available at busy prescription pharmacies everywhere 
in jars of 40 and 100. 


December, 1960 


For a generous office supply of TUCKS—just 
fill in and return this coupon. 
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antibiotic 
activity 


attains activity 
levels promptly 


V Demethylchlortetracycline attains— 
ususlly within two hours—blood levels more than ade- 
quate to suppress susceptible pathogens—on daily 
dosages substantially lower than those required to 
elicit antibiotic activity of comparable intensity with 
other tetracyclines. The average, effective, adult 
daily dose of other tetracyclines is 1 Gm. With 
DECLOMYCIN, it is only 600 mg. 


TETRACYCLINE TETRACYCLINE 


ACTIVITY ACTIVITY 
WITH WITH OTHER 
DECLOMYCIN TETRACYCLINE 
THERAPY THERAPY 


DC3AGE 


150 mg. @.i.¢. 


sustains activity 
levels evenly le 


DECLOMYCIN Demethyichlortetracycline sustains, DECI 
through the entire therapeutic course, the high activ- FF tivity 
ity levels needed to control the primary infection and given 
to check secondary infection at the original—or at F thus! 
another—site. This combined action is usually sus- dosas 
tained without the pronounced hour-to-hour, dose-to- is the 
dose, peak-and-valley fluctuations which character} dosag 
ize other tetracyclines. 
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DEMETHYLCHLORTETRACYCLINE LEDERLE 
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stains, 
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—or at 
ly sus- 
ose-to- 
racter- 


activity 


levels 24-48 


LOMYCIN Demethyichlortetracycline retains ac- 
tivity levels up to 48 hours after the last dose is 
given. At least a full, extra day of positive action may 
thus be confidently expected. The average, daily adult 
dosage for the average infection—1 capsule q.i.d.— 
is the same as with other tetracyclines... but total 


dosage is lower and duration of action is longer. 


DAYS OF TETRACYCLINE A’ DOSAGE 


DURATION OF PROTECTION 


DAYS OF TETRACYCLINE B? DOSAGE 


DURATION OF PROTECTION 


DAYS OF TETRACYCLINE C? DOSAGE 


DURATION OF PROTECTION 


DAYS OF DECLOMYRIN DOSAce 


CAPSULES, 150 mg., bottles of 16 and 100. Dosage: 
Average infections—1 capsule four times daily. Severe 
infections—Initial dose of 2 capsules, then 1 capsule 
every six hours. 

PEDIATRIC DROPS, 60 mg./cc. in 10 cc. bottle with 
calibrated, plastic dropper. Dosage: 1 to 2 drops (3 to 
6 mg.) per pound body weight per day—divided into 
4 doses. 

SYRUP, 75 mg./5 cc. teaspoonful (cherry-flavored), 
bottles of 2 and 16 fl. oz. Dosage: 3 to 6 mg. per 
pound body weight per day—divided into 4 doses. 


PRECAUTIONS-—As with other antibiotics, DECLOMYCIN 
may occasionally give rise to glossitis, stomatitis, proc- 
titis, nausea, diarrhea, vaginitis or dermatitis. A photo- 
dynamic reaction to sunlight has been observed in a few 
patients on DECLOMYCIN. Although reversible by discon- 
tinuing therapy, patients should avoid exposure to in- 
tense sunlight. If adverse reaction or idiosyncrasy occurs, 
discontinue medication. 

Overgrowth of nonsusceptible organisms is a possi- 
bility with DECLOMYCIN, as with other antibiotics. The 
patient should be kept under constant observation. 


LEDERLE LABORATORIES 
A Division of 
AMERICAN CYANAMID COMPANY 
Pearl River, New York 
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a new antitussive molecule 
NON- 


Chiophedianol HCI 


SYRUP 


Though it reaches peak action some- 


cough equal what more slowly, th h 
y, the cough-suppress- 
— to narcotics ant power of ULO is fully as great as 


that of narcotics. 


After reaching peak action, ULO main- 
po ation of greater narcotics tains its maximal cough-suppressant 
aSuON than effect undiminished for 4 to 8 hours. 


ULO is free from the limitations and 
undesirable side effects of narcotics... 
side less . no constipation, no nausea, no gastric 
actions than narcotics irritation, no appetite suppression, no 
tolerance development, no respiratory 
depression, no drowsiness. 


Indications: Upper respiratory infections « Commoncold e¢ Influenza « Pneumonia 
Bronchitis Tracheitis Laryngitis e Croup Pertussis Pleurisy 


There are no known contraindications. Side effects occur only occasionally and are mild. 


Dosage Availability 
Adults: One teas ful (25 mg.) 3 or 4 times ULO Syrup, 25 mg. per 5 cc. (teaspoon- 
daily ful), in bottles of 12 fluid ounces. 


Children: 6 4 12 years of age, 4 to one tea- 
nful (12.5 to 25 mg.) 3 or 4 


roa daily as required. 

2 to 6 years of age, 4% teaspoonful Riker] 
(12.5 mg.) 3 or 4 times daily as Northridge, Coferin 
required, 


The Journal of Pediatrics 
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WHAT 
BABIES 
NEED... 


plenty of 


SLEEP 


long and deep 


PLAY 


every day 


FOOD 
AND 


ABDEC DROPS 


comprehensive multivitamin formu 


for vitamin protection during the early years of rapid ee 


Each 0.6 cc. supplies: , 

VitaminA .... : . . 5,000 units 
Vitamin D 1,000 units 
Vitamin C (ascorbic acid) 

Vitamin B, (thiamine hydrochloride) 

Vitamin B, (riboflavin) . 

Vitamin B. (pyridoxine hydrochloride) 

Pantothenic acid (as the sodium salt) 

Nicotinamide (niacinamide) 


In 15- and 50-cc. bottles with calibrated plastic droppers. 


PARKE, DAVIS & COMPANY 
DETROIT 32, MICHIGAN PARKE-DAVIS 
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treats their 
e@acne 


® while they 
wash 


dries and peels the skin 


completely emulsifies penetrates and softens come- removes papule coverings and 
and washes off excess dones, unblocks pores and facil- permits drainage of sebaceous 
oil from the skin. itates removal of sebum plugs. glands. 


Patients like Fostex because it is so easy to use. They simply wash acne skin 2 to 4 times 
a day with Fostex Cream or Fostex Cake, instead of using soap. 


Fostex contains Sebulytic®,* a combination of surface-active wetting agents with remark- 
able antiseborrheic, keratolytic and antibacterial actions ...emhanced by sulfur 2%, 
salicylic acid 2%, and hexachlorophene 1%. 

*sodium lauryl sulfoacetate, sodium alkyl aryl polyether sulfonate and sodium diocty!l sulfosuccinate. 


Fostex is available in two forms— 
—— G FOSTEX CREAM, in 4.5 oz. jars. 
FOSTEX CAKE, in bar form. 
Fostex Cream and Fostex Cake are inter- 
changeable for therapeutic washing of the skin. 


Fostex Cream is approximately twice as drying 
as Fostex Cake, 


Fostex Cream is also used as a therapeutic 
shampoo in dandruff and oily scalp. 


Write for samples. 


WESTWOOD PHARMACEUTICALS + Buffalo 13, New York 
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dependable performance— 
Terramycin® therapy 


of Terramycin 


today’s pediatric forms 


Cosa-Terrabon’ 


OXYTETRACYCLINE WITH GLUCOSAMINE 


ORAL SUSPENSION / PEDIATRIC DROPS 


IN BRIEF 


‘ 


Cosa-Terrabon provides oxytetracycline (Terramycin®) with 
glucosamine for enhanced absorption. Because Cosa-Terrabon 
is preconstituted, stable, and unusually well accepted by chil- 
dren, waste of medication is largely avoided. The dependability 
of Cosa-Terrabon derives from the broad antimicrobial effec- 
tiveness, excellent toleration, and low order of toxicity of 
oxytetracycline. 


INDICATIONS: Because oxytetracycline is effective against both 
gram-positive and gram-negative bacteria, rickettsiae, spiro- 
chetes, large viruses, and certain parasites (¢.g., amebae, pin- 
worms), Cosa-Terrabon is indicated in a great variety of pedi- 
atric infections due to susceptible organisms, ¢.g., infections of 
the respiratory, gastrointestinal and genitourinary tracts, surgi- 
cal and soft-tissue infections, ophthalmic and otic infections, 
and many others. 


ADMINISTRATION AND DOSAGE: For infants and children, 10 to 20 
mg. of Terramycin per pound of body weight daily. in divided 
doses, is usually effective. 


delicious practical daily dosage 
preconstituted 36 300 mg. Tee 15 gtt. q.id. 
for CONV envence 40-50 400-500 mg. 


and economy 


Sctence 
Sor the world’s 
well-being 


(Pfizer 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, New York 


SIDE EFFECTS AND PRECAUTIONS: Antibiotics may allow over- 
growth of nonsusceptible organisms—particularly monilia and 
resistant staphylococci. If this occurs, discontinue medication 
and institute indicated supportive therapy and treatment with 
other appropriate antibiotics. Aluminum hydroxide gel has been 
shown to decrease antibiotic absorption and is therefore contra- 
indicated. Glossitis and allergic reactions are rare. There are no 
known contraindications to glucosamine. 


SUPPLIED: Cosa-Terrabon Oral Suspension — 125 mg. per 5 cc. 
teaspoonful, bottles of 2 oz. and 1 pint; and Cosa-Terrabon 
Pediatric Drops—5 mg. per drop (100 mg. per cc.), 10 cc. bottle 
with calibrated plastic dropper. Terramycin is also available as 
Cosa-Terramycin® Capsules, 250 mg. and 125 mg.; and as 
Terramycin Intramuscular Solution, conveniently preconsti- 
tuted, in the new 10 cc. multi-dose vial, 50 mg. per cc., and in 
2 cc. prescored glass ampules, containing 100 mg. or 250 mg., 
packages of 5 and 100. In addition, a variety of other systemic 
and local dosage forms are available to meet specific thera- 
peutic requirements. 
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rich, lather 
with improved 


LOWILA 


Cleans tender or dermatitic skin 


without irritation. 

Lowila Cake does not contain any 
irritating ingredients of soap, 
such as alkalj, fatty acids or 
perfumes. Lowila Cake maintains 
healthy skin pH and aids healing. 
Contains sodium lauryl 


sulfoacetate in a corn dextrin 


base, acidified with lactic acid. 


Write for samples. 


WESTWOOD PHARMACEUTICALS 
Buffalo 13, New York 


December, 1960 
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Now, for the first time... 


the premature infant can maintain his own 
constant body temperature indefinitely .. . the new 


Infant Servo-Controller for the Isolette’ 


provides automatic body-temperature control until the natural 
thermoregulatory mechanism can mature and take over 


With the new INFANT SERVO-CONTROLLER for the IsOLETTE® the premature 

infant acts as his own thermostat. Changes in the baby’s skin temperature 

control the on-off cycling of low-intensity infra-red lamps thus providing— 

e gentle, radiant heat — when demanded by a fall in the infant’s skin 
temperature. 

e minute-to-minute, stable control — of even the tiniest infant’s body 
temperature at any preset level within +0.5°F. 

e utmost safety— instantaneous response to the temperature-sensing element, 
taped to the baby’s abdomen, turns off the lamps the moment the preset 
body temperature is reached. 

An electronic safety thermostat provides an additional safeguard to protect 

the infant. As soon as the body temperature rises above the preset point, this 

secondary heat-sensing element turns off the lamps, sounds a buzzer and lights 

a red warning lamp. 

The new INFANT SERVO-CONTROLLER is easy to operate. It can be factory- 

adapted to any IsOLeTTE incubator, or you may purchase the new model C-77 

IsOLETTE with the INFANT SERVO-CONTROLLER already in place. 


For additional information AIR SHIELDS, INC. A tinges provide optimal 
write, or phone collect from of be. 
any point in the U.S.A. Leaders in electronic research and engineering to serve medicine for survival of premature infan s 


Hatboro, Pa. OSborne 5-5200 midity and oxygen—factors via! 
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Target for Dermatoses 


baby’s skin—without the 
otection of an adequate 


acid mantle"—is an easy 


tget for inflammation, in- 
ion,and stubborn chronic 
rmatoses. 

COR-TAR-QUIN™ is for ba- 

es—and for any patient in 
om low resistance, refrac- 


briness to treatment, or risk 


Complications puts a pre- 
lum on fast, dependable 
ponsa, 


Thoroughly established in 
dermatologic practice, 
COR-TAR-QUIN is one of the 
most sophisticated topical 
preparations available today 
. . .a unique combination of 
anti-inflammatory hydrocor- 
tisone, anti-infective diiodo- 
hydroxyquinoline, and kera- 
tolytic tar incorporated in the 
exclusive ACID MANTLE® ve- 
hicle that potentiates active 
ingredients and speeds heal- 


ing by restoring and main- 
taining the protective mantle 
of acidity characteristic of 
healthy skin. 


COR-TAR-QUIN’ 


CREME pH 5.0 LOTION 
1% diiodohydroxyquinoline with 
“Q%, %2% or 1% micronized hy- 
drocortisone alcohol and 2% 
liquor carbonis detergens inthe 
exclusive ACID MANTLE® vehicle. 


WORLO LEADER IN DERMATOLOGICALS 


DOME CHEMICALS INC. 
New York - Los Angeles 
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brand of tetrahydrozoline hydrochloride (0.98%) 


| pediatric nasal drops 


specifically 
formulated fer 
children 


Science 
for the world’s 
well-being™ 


PFIZER LABORATORIES 
Division, Chas. Pfizer ¢> Co., Inc. 
Brooklyn 6, New York 


IN BRIEF 


*ryziNE is tetrahydrozoline hydrochloride, a sym- 
pathomimetic amine providing almost immediate 
relief of nasal congestion that lasts up to 6 hours 
after a single administration. TYZINE is odorless 
and tasteless, virtually free of sting or burn, and 
rebound congestion. TYZINE does not impair ciliary 
activity and is physiologically buffered to pH 5.5. 
These are qualities of an ideal nasal decongestant. 


INDICATIONS: For relief of inflammatory hyper- 
emia and edema of the nasal mucosa and con- 
gestive obstruction of sinus and eustachian ostia, 
as may occur in the common cold, hay fever, 
perennial vasomotor rhinitis, chronic hypertro- 
phic rhinitis, and sinusitis. 


DOSAGE AND ADMINISTRATION: Infants under 2 
years—1 or 2 drops. Children 2 to 6 years—2 or 3 
drops. Instill in each nostril as needed, not more 
often than every three hours. 


SIDE EFFECTS: Transient mild local irritation.after 
instillation has been reported in rare instances. 


PRECAUTIONS: Always use the 0.05% pediatric 
strength for infants and younger children. The 
0.1% concentration of TYZINE should be restricted 
to adults and children 6 years and over. Avoid 
doses greater or more frequent than those recom- 
mended above. Use with caution in hypertensive 
and hyperthyroid patients. Overdosage may cause 
drowsiness, deep sleep, and, rarely, marked hypo- 
tension in infants and young children: KEEP 
OUT OF HANDS OF CHILDREN OF ALL AGES. 


SUPPLIED: TYZINE Pediatric Nasal Drops, Y-0z 
bottles, 0.05%, with calibrated dropper. Also 
available: TyzinE Nasal Solution, 1-oz. dropper 
bottles, 0.1%. tTyzine Nasal Spray, 15 cc., in 
plastic bottles, 0.1%. 


More detailed professional information availabl: 
on request. 
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Just 3 to 6 inhalations of Vaponefrin relieve bronchospasm 
and restore breathing comfort 


..the greatest improvement (in vital 
capacity-time relationship) 
yi occurs during the first second.” 


Unsurpassed record of efficacy and safety 
Vaponefrii: Solution (racemic epinephrine)... 

e “The preparation we have found most effective is 
called ‘Vaponefrin’.”> 

@ “The deposition of a fine bronchodilator mist [such 
as Vaponefrin] on the mucosa of the bronchi and 
bronchioles of the respiratory tract presents many 
significant advantages over the parenteral use of 
epinephrine.”* 

@ May be used by hypertensive and cardiac patients; 
no appreciable effects on bleod pressure, peripheral 
resistance, C.N.S., with ordinary doses.? 


Produces particles of critical micrometric 
accuracy, for maximum efficacy 
Vaponefrin Nebulizer... 


@ Its exclusive baffle produces a voluminous mist of 
particles with average tadii of 1 micron.! 

@ Only particles in this range can penetrate smaller 
bronchioles and alveoli for almost instantaneous 
effect.! 

Professional literature and a complimentary office demon- 
stration set available on request. 

Supplied: Solution (2.25%) racemic epinephrine hydro- 
chloride, bottles of 7.5, 15 or 30 cc.; Nebulizers, Standard 


size and conveni«atly-carried Pocket size. Also Vaponefrin 
Aerosol Unit (Nebulizer and Solution). 


References: 
%. Segal, M. S., and Dulfano, M. J.: Chronic Pulmonary Emphysema, New York, 
Grune & Stratton, 1953, p. 99. &. Farber, S. M., end Wilson, R. H. L.: Ann. 
Int, Med, 50:1241, 1959. Barach, A.L., and Cromwell, H. A.: Med. 
Clin. No. America, May 1940, p. 621. 4. Bickerman, H. A., and 
Barach, A. L.: Drugs of Choice, 19€0-1961 (W. Modell, ed.), 

St. Louis, The C. V. Mosby Co., 1960, p. 524. 


The VAPONEFRIN Company 
666 Fifth Avenue + New York 19, N.¥ 
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Supplied: Bottles of 15, 30, and 
Yc _ with graduated if 
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For the Prevention and Treatment of Recurring 


Upper Respiratory Infections and Infectious Asthma 


B.A.C.—Acellular Bacterial Antigen Com- 
plex—although derived from bacteria, is 
not a cellular vaccine. Prepared by the spe- 
cial Hoffmann process of coprecipitation, it 
provides the specific protective substances 
of the bacterial cel! plus the toxins and 
metabolites. Standardized to uniform 
potency, B.A.c. is an acellular, water-clear 
solution, essentially free of sensitizing ex- 
traneous components, and is not liable to 
deterioration on keeping, with resultant 
loss of antigenic properties. 


B.A.C. avoids the pitfalls of antibiotic 
therapy Stimulates immune body forma- 
tion, avoids development of resistant bac- 
teria and superinfections and liability to 
allergic reactions. 


B.A.C. prevides important antigens lack- 
ing in cellular vaccines — Vaccines lack im- 
portant specific surface antigenic factors 
and are deficient in exotoxins and other 
antigenic metabolites. 


B.A.C. combines the essential immuno- 
genic factors for maximum immunologic 
response. 


B.A.C. acts to improve the natural defense 
mechanisms—The action of B.A.c. is 


immunologically natural, namely, stimula- 
tion of the host’s defense against bacterial 
invaders. 


B.A.C. affords prompt, effective and safe 
therapy — Controlled clinical studies’ in 
both children and adults have consistently 
shown favorable response in more than 80 
per cent of cases of upper respiratory infec- 
tion and infectious asthma. Significant side 
effects have been rarely noted and are elimi- 
nated by dilution of the antigen. 


B. A.C. is available in multiple dose vials in 
several different combinations for broad- 
spectrum immunization. Complete infor- 
mation on B.A.C. preparations, clinical 
experience, and dosage will be supplied on 
request. 

1. Spielman, A. D.: New York J. Med. 55:1603 
(June 1) 1955. 

2. Shinefield, M. A.: New York J. Med. 56:1466 
(May 1) 1956. 

3. Dalven, J., and Romano, F. J.: New York 

J. Med. 57:1748 (May 15) 1957. 

4. Gundy, J. E.: J. Pediat. 51:516 (Nov.) 1957. 


5. Spielman, A. D.: A.M.A. Arch. Otolaryng. 
67:204 (Feb.) 1958. 


Hoffmann Laboratories, Inc. 


666 Broadway, Paterson 4, N. J. 
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‘— mot two or three weeks hence. The sooner the shoes 
arrive, the better for your patient. Because this is so true — 
and human comfort is important — CHILD LIFE gives spe- 
cial priority to Mismate Service. In nin® cases out of ten, 
shoes are shipped the same day the order is received . . . and 
they are sent special delivery parcel post. 

As a physician, it’s good to know that this brand of 
service backs up your recommendations to mothers. And 
it’s good to know, too, that CHILD LIFE Mismate Service 
carries only a very nominal premium in price. The CHILD 
LIFE dealer in your community — selected for his special 
knowledge of children’s shoes — will be glad to fill you in 
on al! details. Please write for his name. 


Or if you prefer to write direct for information, your 
inquiry will be welcome and promptly acknowledged. 


HERBST SHOE MANUFACTURING COMPANY 
"MILWAUKEE 45, WISCONSIN. 
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women of childbearing age... 
and growing children... 

are 

depleting their 
iron 


Iron deficiency anemiag Gceur moet. 
often among women of childbearing cg 
and growing children. ‘Uniess extra iron is. 
provided, childre’t’s high growth requirements 


and women's iron menstruation. may 


regularly prescribe « hematinic for @ig, weeks « 
\ 
ve 


vear during @ woman's reproductive Fears, Child 
and adolescents are kept on intenvittent iron 
Livitemin, with peptonized iron and B pomplex, provides 
effective iron therapy with minimal side effects. Unlike 
many hematixies, Livitamin is pleasawt tashing Bnd well 
tolerated. Peptonized iron hag es Ligh a rate of absorption 
and storage, and is icse irritating¢than ferrous sulfate. 
B complex and other ingredients integrated 


‘ron 420 mg. TO me 
Equiv. ia iron 1 me. 

Mangan citvat te, soluble 158 me rection? ~ 


SSENGILL COMPANY. 
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fu as tit advantages: 


Racid ponse in iron-deficiency aremias 
Non-a nice 
> Absorbed as well ae ferrous euffate 
astric toleration than ferrous sulfate 
nstipating then ferroyvs sulfate 


LIVITAMIN 


... the preferred 
hematinic 


*Keith, J.H.: Utilization and Toxicity of Peptonized Iron and Ferrous 
Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., 1957). 


THE S. 3 MV assencitt COMPANY Bristol, Tennessee « New York « Kansas City « San Francisco 
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NOW—a new mouth-fitting nipple 
designed to reduce feeding problems 


New Gurity Rib Nipple helps prevent 
excessive air swallowing— 
won’t collapse or bite shut 


CURITY Rib Nipple fills out mouth 
from corner to corner—Hollow side 
ribs seal out air, assure steady milk 
flow. Won't bite shut, even under hard 
sucking and biting. 


Now, for the first time in the history of modern 
baby care, a nipple has been made to fit the mouth 
completely—from corner to corner. 

The Curity Rib Nipple, with its reinforced side 
channels, fills out an area that the regular bell- 
shaped nipple leaves open to air swallowing. 

The Rib Nipple has been tested for two years 
in hospital trials. Tests on sluggish eaters, pre- 
mature babies and cleft palate cases showed a 
marked improvement in eating habits. Subse- 
quent trials in the home showed that mothers pre- 
ferred the Rib Nippie 2 to | over regular nipples. 


Milk always gets through 

Feeding is steadier, faster, easier. The strong, 
supple rubber of the Curity Rib Nipple can with- 
stand sterilizing and detergent action to an ex- 
ceptional degree. In laboratory tests, the Curity 
Rib Nipple lasted twice as long as the leading 
nipple of conventional design. 

Available in complete Sure-Grip nurser. New 
contoured Curity bottle provides exceptionally 
firm grip. Square shape stores easy. 


Curity’ 
Rib Nipple 


KE COMPANY 


BAVER & BLACK 
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Today’s little “limey” 


needs a half barrel of orange juice his first two years 


The British navy once conquered scurvy by giving 
its sailors lime juice to drink, but the problem has 
cropped up again today in an unexpected place: 
among infants! Noting a “recent and alarming 
prevalence” of infant scurvy, Whelan and co- 
workers state: “Emphatic and more specific advice 
from doctors concerning the value of orange juice 
in infant nutrition...” is needed." 

The infant should be given, during the first two 
years of his life, a total of 2,106 ounces—a half 
barrel — of orange juice. Whelan’s group specif- 
ically recommends that . . . “Starting at two weeks 
of age, infants should receive, daily, one teaspoon- 
ful of orange juice (fresh, frozen or canned) 
diluted with an equal amount of boiled water. The 
amount should be increased by one teaspoonful of 
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each, twice weekly, until the baby is receiving one 
ounce of orange juice and one ounce of water. 
Thereafter continue to increase the orange juice 
at the same rate until, at two months of age, the 
infant is receiving two ounces of orange juice 
(diluted with one ounce of water). At one year 
of age the orange juice should be increased to 
three or four ounces daily.” 

It’s easy to be on the safe side. Check with each 
mother to be sure she’s doing her part to help her 
infant empty that half barrel of orange juice he 
needs... Florida orange juice, of course! — fresh, 
frozen, canned, or in cartons. 

1. Whelan, W. S.; Fraser, D.; Robertson, E. C., and 
Tomezak, H.: Canad. M.A.J. 78:177 (Feb. 1) 1958. 


©Fiorida Citrus Commission, Lakeland, Florida 


The Journal of Pediatrics 
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Children are happier when doctors choose Fleet’ Enema 


They are more willing to accept this ready-to-use pediatric enema because they are spared the ordeal 
of complicated old-style procedures. The compact Fleet Enema takes less than a minute to give and 
avoids the discomfort of large volumes of liquid. Insertion is made easy and safe because of the 
pre-lubricated, anatomically correct 2-inch rectal tube.' Fleet Enema can be prescribed 
with confidence as “a safe and effective enema preparation for even small children.”” 


Widely useful for a variety of diagnostic and therapeutic Purposes — 
even ie your patients on sodium-restricted regimens.* Systemi 

absorption is negligible.?:* 

Pediatric size, 2Y%4 fl.oz. Regular size, 4¥2 fl.oz. 100 cc. contains: 16 
Gm. sodium biphosphate and 6 Gm. sodium phosphate. Also available: 
Fleet Oil Retention Enema, 4%-fl.oz. ready-to-use unit containing 
Mineral Oil U.S.P. 


1. Frech, H. C., and Lanier, L. R., Jr: Am. J. Obst. & Gynec. 74:1146, 1957. 2. Way, W. G., et 
al Virginia M. Month. 85: 291, 1958. 3. Hellman, L. D.: To be published. 


READY-TO-USE SQUEEZE BOTTLE 


FLEET ENEMA 


PEDIATRIC 


Cc. B. FLEET CO., INC. LYNCHBURG, VIRGINIA 
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A NEW PREPARED MILK 
FORMULA FOR MORE 
EFFICIENT NOURISHMENT 


Looks and tastes like milk... offers 
nourishment comparable to that received 
by infants who are successfully breast fed. 
Immediately acceptable to the newborn, it 
helps the infant make an easy transition 
to fresh milk later. 


Excellent protein and calorie utilization. 
A recent clinical study' indicated that in- 
fants receiving Modilac, in general, per- 
formed more efficiently than those of the 
control groups; weight increment from 2 
to 16 weeks was highest; weight gain per 
unit of protein or per calorie consumed 
was greatest. 


Modilac is “flash-sterilized.” Browning 
and caramelization, the result of amino- 
sugar bonding and prolonged high process- 
ing temperatures, are markedly reduced. 
Destruction of heat-labile amino acids and 
vitamins is minimized. 


We, 


MODILAC 


tor babes 


The carbohydrate modifier in Modilac | 


is high in dextrins, low in reducing sugars © G 
. . provides “spaced” CHO assimilation. | erber, §..*’ 

Corn oil replaces butterfat, helps to 

maintain linoleic acid blood serum levels 

comparable to those of breast fed infants 

. assures optimal caloric efficiency.? 

Added vitamins A, C, D, B, and thiamine 

appropriately supplement the natural vita- 

min content. 


GERBER> BABY FOODS are ouR BUSINESS... OUR ONLY BUSINESS!® 


1. Mosovich, Luis L., Pessin, Vivian and Lowe, Charles U.; Effects of Milk Composition on Baby Composition, AM. 


J. Dis. Child. 100: 791-792, 1960. 
2. Adam, Doris J. D., Hansen, Arild E. and Wiese, Hilda F.; Essential Fatty Acids in Infant Nutrition, J. Nutrition 66: 


555-564, 1958. 
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GERBER BABY 


SPECIALLY PREPARED 
FOR NEEDED 
IRON AND THIAMINE 


When you recommend cereal for your baby 
patients, you'll find Gerber Cereals provide 
several nutritional benefits. 


First, iron assimilation is assured. Gerber’s 
exclusive cereal formulation contains a 
selected form of iron (sodium iron pyro- 
phosphate) which is as easily absorbed, 
and to the same degree, as the iron found 
in natural sources.* One-half ounce (6 
tablespoons) provides 7 mg. or 100% of 
the Recommended Daily Dietary Allowance 
for infants and young children. 


Second, all Gerber Cereals are enriched 
with the B-vitamins, thiamine, riboflavin 
and niacin. 


Third, they supply appetite satisfaction and 
extra calories. 


Last, digestibility is assured. Gerber 
Cereals are thoroughly pre-cooked for ready 
digestibility. Because of this easy digest- 
ibility, they can be offered to the infant 
as soon as solid food is indicated. 5 vari- 
eties—with Rice Cereal and Barley Cereal, 
recommended as starters because they're 
one-grain and hypo-allergenic. 


BABIES ARE OUR BUSINESS...OUR ONLY BUSINESS!“ 


GERBER. BABY FOODS fremont 


*A.M.A. Journal of Diseases of Children, 95:109-119, 1958 
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on the pathogenesis of pyelonephritis 


“An inflammatory reaction here [renal papillae] may produce sudden rapid 
impairment of renal function. One duct of Bellini probably drains more than 
5000 nephrons. It is easy to see why a small abscess or edema in this area may 
occlude a portion of the papilla or the collecting ducts and may produce a func- 
tional impairment far in excess of that encountered in much larger lesions in the 
cortex.” 

Recent experimental evidence in animals strongly supports the view that obstruc- 
tion of the tubules in the medulla, as opposed to the cortex, predisposes the kidney 
to pyelonephritis,? and “. . . as few as 10 organisms injected into the medulla were 
capable of causing infection."* 

The “exquisite sensitivity"* of the medulla to iniection highlights the impor- 
tance of obstruction to the urine flow in the pathogenesis of pyelonephritis. “There 
is good cause to support the belief that many, perhaps most, cases of human pye- 
lonephritis are the result of infection which reaches the kidney from the lower 
urinary tract.”6 

An agent, such as Furapantin, which has a specific affinity for the urinary tract 
an‘ which is actively excreted by the cells of the tubules, as well as of the glom- 
eruli,® is particularly suited to meet the problems posed by tive pathogenesis of 
pyelonephritis and the primary pathways of infection. 
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in pyelonephritrs 
to eradicate the pathogens 
no matter the pathway 


FURADANTIN 


brand of nitrofurantoin 


high urinary concentration 
glomerular filtration 
tubular excretion 


effective at glomerular and tubular levels: in addition to simple glomerular filtra- 


tion, FURADANTIN is actively excreted by the tubule cells. 


rapid antibacterial action: Antibacterial concentrations of FuRADANTIN are in the urine 
in 30 minutes. 


broad bactericidal spectrum: Furavantin is bactericidal against a wide range of gram- 
positive and gram-negative bacteria including certain organisms resistant to other agents. 


free from resistance problems: Development of bacterial resistance to FURADANTIN has 
not been a problem in over 8 years of extensive clinical use. 


well tolerated—even after prolonged UuS€: FURADANTIN is nontoxic to kidneys, liver and 
blood-forming organs. No monilial superinfection, staphylococcic enteritis, proctitis or 
anovulvar pruritus has ever been reported. 


no cross resistance or cross sensitization with other drugs: Furavantin, a synthetic 
nitrofuran, is unrelated chemically to any other class of antimicrobial drugs; cross resist- 
ance or cross sensitization does not occur. 


AVERAGE FURADANTIN ADULT DOSAGE: 100 mg. tablet q.i.d. with meals and with food or 
milk on retiring. SUPPLIED: Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 


REFERENCES: 1. Schreiner, G. E., A.M.A. Arch. Int. M. 102:32, 1958. 2. Rocha,'H., et al.: Yale J. Biol. & Med. 
32:120, 1959. 3. Freedman, L. R.: Yale J. Biol. & Med. 32:272, 1960. 4. Freedman, L. R., and Beeson, P. B.: Yale 
J. Biol. & Med. 30:406, 1958. 5. Rocha, H., et al.: Yale J. Biol. & Med. 30:341, 1958. 6. Paul, M. F., et al.: Am. J. 
Physiol. 197:580, 1959. 


® NITROFURANS -—a unique class of antimicrobials 
EATON LABORATORIES, DIVISION OF THE NORWICH PHARMACAL COMPANY 
NORWICH, NEW YORK 
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here hardly seems 
an excuse for 
having Q TUNNY- NOSE 


these days 


The youngster who stops sniffling and begins breathing freely in a few minutes with all air 
passages cleared...and no sense of jitteriness or nasal irritation...is experiencing the 
Novahistine Effect. 

Each 5 cc. teaspoonful of good-tasting Novahistine Elixir contains: phenylephrine HCI, 
5.0 mg. and prophenpyridamine maleate, 12.5 mg. And the distinctly additive action 
achieved by combining this orally effective vasoconstrictor and superior antihistamine 
usually controls cold symptoms better than any single drug. 


Elixir 


PITMAN-MOORE COMPANY Divisionot Aitiedt 
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becau Se “In recent years the serious pathologic effects of an 
overload of iron on structure and function of organs 


there 1s 


a record of 
in 


wron therapy 
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have received much attention.” 
Schulman, I.: Pediatrics 18:299, Aug., 1956. 


“In a three year period in New York City, over 40 cases 
of acute iron poisoning in children were reported to the 
Poison Control Center...The death rate from this 
form of intoxication is far higher than from acetylsali- 
cylic acid.” 

Sisson, T. R. C.: Quart. Rev. Pediat. 15:47, Jan.-Mar., 1960. 
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prescribe 


for 
effectiveness 
with safety 
because of 


chelation 


KINNEY & COMPANY, INC. 
Columbus, Indiana 


Clinically confirmed as an effective hematinic’ . .. yet che- 
lation provides a built-in molecular barrier against g.i. 
intolerance and systemic toxicity."” 

For pediatric patients . .. CHEL-IRoN Pediatric Drops and 
CHEt-IRon Liquid taste good (no astringency) ...won’t 
stain teeth...can be mixed in formula, milk, or juice 
without precipitation ...or taken on an empty stomach 
without intolerance. 

And equally important, since accidental iron poisoning in 
children is a growing problem*—CuEL-IRon Tablets pre- 
scribed for adults are safe to have around the house because 
of chelation. 

CuHEL-IRON Pediatric Drops: Equiv. 25 mg. elemental iron per cc. Bottles 
of 60 cc. with calibrated dropper. CHEL-IRON Liquid: For children past 
the “drop-dose” stage—equiv. 50 mg. elemental iron per teaspoonful. Bottles 


of 8 fl. oz. CHEL-IRON Tablets: For older children and adults—each tablet 
equiv. 40 mg. elemental iron. Bottles of 100. 
Also available: CHEL-IRON Pius Tablets: Chelated iron plus B:2, other 
B vitamins and C. Bottles of 100. 
1. Franklin, M., et al.: J.A.M.A. 166:1685, Apr. 5, 1958. 2. A.M.A. Council 
on Drugs: J.A.M.A. 171:891, Oct. 17, 1959. 3. A.M.A. Committee on Toxi- 
cology: J.A.M.A. 170:676, June 6, 1959. 

*U.S. Pat. 2,575,611 
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b e Cau S w “Functional vomiting should be carefully distinguished 
from organic vomiting. Grave consequences may follow 

’ if evidences of organic derangement, such as tumors or 

there 2S acute conditions requiring surgical therapy, are masked 


by treatment designed to control vomiting alone.” 
Bradley, J. E.: Mod. Med. 20:71, Oct. 15, 1952. 


a record of 


rosk im 
t 2 t ? “Phenothiazine tranquilizers should therefore not be 
ANLUEMETLIC prescribed indiscriminately for the symptomatic treat- 
ment of nausea and vomiting in childhood.” 


ther apy. ee Cohlan, S. Q.: GP 21:136, Feb., 1960. 


prescribe 


Phosphorated Carbohydrate Solution 


Effective in most cases of functional vomiting, often with the first effec ta VeEnNESS 
dose"... yet because its action is entirely physiologic, EMETROL : 

will not mask organic pathology’ or expose the patient to hazard- wi th Sa ufety 
ous drug side effects. Always a wise first choice for children... 

especially useful in the “g.i. virus” season. b CCAUSE of 
Dosage: | or 2 teaspoonfuls for children, 1 or 2 tablespoonfuls for adults, repeated = ‘s 

at 15-minute intervals as required. Do Not Ditute or drink fluids immediately h lo 

before or after each dose. p LYStO gue 
Supplied: Bottles of 3 and 16 fl. oz. 


1. Bradley, J. E., et al.: J. Pediat. 38:41, Jan., 1951. 2. Tebrock, H. E., and Fisher, t 
M. M.: M. Times 82:271, Apr., 1954. ac zon 


KINNEY & COMPANY, INC. Columbus, Indiana 
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HELPING PREVENT IRON 
DEFICIENCY ANEMIA 


Bakers MODIFIED MILK 
Iron deficiency anemia in infants continues to be a major health 
problem. It has been shown that milk is an excellent vehicle 
for iron administration :!.2 

absorpticn is high; 

satisfactory hemoglobin responses are demonstrated; 

digestive disturbances are minimized. 


That is why Baker's Modified Milk provides iron (7.5 mg per quart 
at 1:1 dilution). The Baker Laboratories, Inc., Cleveland 3, Ohio. 


OPTIMUM NUTRITION: 
Providing all the normal 
{ dietary requirements plus a 
reserve for stress situations. 


1. Schulz, Jeannette & Smith, 
N. J A.M.A. J. Dis. Child. 
95:109 (1958). 

2. Josephs, H.W.: Medicine 
32:125 (1953). 
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treat your 
patients to 
good-tasting 
Mysteclin-F 


provides tetracycline effectiveness and 
protection against monilial superinfection 


Mysteclin-F is phosphate-potentiated tetracycline, combined with Fungizone, the new highly active 
antifungal agent. It provides broad spectrum effectiveness in a wide range of bacterial infections 
plus protection against monilial superinfection (Candida Albicans) often associated with antibiotic 
therapy. A delicious mixed fruit-flavored preparation, Mysteclin-F provides enhanced stability. 
Supplied: Mysteclin-F For Syrup—125 mg. phosphate-potentiated tetracycline (HCl equivalent) 
and 25 mg. amphotericin B (Fungizone) per 5 ee. teaspoonful. Mysteclin-F For Aqueous Drops— 
100 mg. phosphate-potentiated tetracycline (HCl equivalent) and 20 mg. amphotericin B 
(Fungizone) per ec. For complete 


information, consult package circu- 
lar or write to The Professional 
Service Department, Squibb, 745 aK. eS 


ui hosphate-p ycline wi on in B IF 
Fifth Ave., New York 22, New York. - th amphotericin B (Fungizonel 


ane an rooms TOY / for aqueous drops 
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NOW...high natural vitamin C 
in a wide variety of flavors 


BiB juices 


Acerola-Exclusive BiB Feature: 

All BiB juices—Orange, Apple, White Grape, 
Pineapple, Prune-Orange, Orange-Apricot, and 
Tomato—are standardized to protective vitamin 
C levels with Acerola, the richest known natural 
source of vitamin C.) Each ounce of all BiB 
juices—citrus or non-citrus—provides more than 
the minimum daily requirement of vitamin C for 
infants. 


BiB Orange Juice—Hypoallergenic 

Hypoallergenicity and improved tolerance are 
achieved through special processing which re- 
duces seed protein and peel oil impurities to neg- 
ligible quantities. In a clinical study with Acerola, 


ACEROLA 


vita 


“No reactions occurred from ingestion or from 
skin and intradermal tests with Acerola juice.”? 


A Wide Variety at an Early Age 

BiB juices permit early introduction of a wide 
variety of flavors—valuable in taste-training the 
infant. Special process assures free flow through 
bottle nipple; ideal for spoon or cup feeding, too. 
BiB juices require no reconstitution, no heating, 
no defrosting. All mother does is open the can of 
BiB juice and it’s ready for feeding. 


References: (1) Asenjo, C. F, and Freire de Guzman, A. 
R.: Science 103:219 (Feb. 22) 1946. (2) Clein, W. H.: J. 
Pediat. 48:140-145 (Feb.) 1956. 


Mead Johnson 


Symbol of service in medicine 
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MARK F 
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liquid analgesic-antipyretic, exceptionally well adapted for pediatric use 


convenient liquid form 


and calibrated dropper facilitate ac- 
curate dosage and administration —no 
tablets to break, crush, or dissolve 


unique safety bottle 


valve inside bottle prevents children 
from drinking or pouring contents — 
even when cap is off 


pleasant taste 


assures acceptance by young patients 
~also mixes readily with fruit juice, 
milk, or formula 


B@ EFFECTIVE ANALGESIC AND AN 


TIPYRETIC'* 


M CLINICALLY EFFECTIVE FOR FEVER IN INFANTS AND CHILDREN' 
B® PARTICULARLY USEFUL FOLLOWING IMMUNIZATIONS 
SAFE, WELL TOLERATED FOR CONTINUED USE'578 


NOT CONVERTED TO 


CAN REPLACE ASPIRIN IN PATIENTS ALLERGIC TO LATTER27.8 


PRODUCES LESS IRRITATION THAN ASPIRIN...BETTER 
& NOTABLY FREE OF TINNITUS, GIDDINESS AND LISTLESSNESS'® 
B HAS NEGLIGIBLE EFFECT ON PROTHROMBIN TIMES:'® 


LIQUIPRIN Salicylamide Suspension con- 
tains 1 gr. salicylamide per cc. Recom- 
mended dosage: Y2 dropper (1% gr.) for 
tach year of age, not to exceed 2 droppers 
(5 gr.). Dosage may be repeated every 3 to 
4hours if necessary. Bottles of 50 cc. 


“TRADEMARK FOR SALICYLAMIDE SUSPENSION 


References: (1) Vignec, A. J., and Gasparik, M.: J.A.M.A. 167:1821 (Aug. 9) 1958. (2) Current Concepts 
in Therapy: New England J. Med. 257:513 (Sept. 12), 1957. (3) Smith, — K., in Drill, V. A.: Pharmacol 

in Medicine, New York, McGraw-Hill Book Company, inc., b 20 

J. Pharmacol. & Exper. Therap. 89:205, (5) Litter, 
101:119, 1951. (6) Salamon, S. D.: Correspondence, J.A.M.A. 160:703 (Feb. 25). 1956 (7) Prien, E. L., 
and Waiker, B. S.: J.A.M.A. 160:355 (Feb. 4) 1956. (8) Prien, E. L.: GP 15:80 (Feb.) 1957. H. 
Redwell, V. W., and Smith, P. K.: J. Pharmacol. & Exper. Therap. 106:433, 1952. (10) Quick, A. re 
Clesceri, L.: ibid. 128:95, i960. (11) Seeberg, V. P.; Hansen, D., and Whitney, B.: ibid. 10%: :275, 1951, 
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calls at night for 
Sand no night calls from 
oWother) thanks to feynatay 


aw ~ = \ 
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bedtime can 
respiratory 
congestion and cough 7 | 


for 10-12 f 


Pediatric Formutations 
KS 
Ss 


COLDS, sinusitis, rhinitis 
Rynatan® suspension 


decongests safely all day or all night 
with a single oral dose* 


a good-tasting liquid nasal decongestant . . . in 
convenient dosage form for easier administration 

to infants and children 

decongests air passages and dries secretions . . . with an 
effective oral vasoconstrictor combined with 2 
superior antihistamines 

virtually complete freedom from side effects .. . 
particularly drowsiness 

proven safe and dependable . . . more published 
clinical reports than any other oral decongestant 
Each 5 cc. contains: 

Phenylephrine tannate, 5.0 mg.; Chlorpheniramine 
tannate, 2.0 mg.; Pyrilamine tannate, 12.5 mg. 
Dosage: 

Each 12 hours: Children 6 mos.-1 yr. 14 tsp.; 

2-4 yrs. 14 tsp.; 5-7 yrs. 1 tsp.; 8-11 yrs. 2 tsp.; 

12 yrs. and older 2-3 tsp. Adjust dosage as required. 


Rynatan is also available in tabule form for older 
children. Each Rynatan tabule contains: Phenylephrine 
tannate, 25 mg.; Chlorpheniramine tannate, 8 mg.; 
Pyrilamine tannate, 25 mg. Dosage: Each 12 hours: 
Children 6-7 yrs. 4 tabule; 8-11 yrs. 1% to 1 tabule; 
12 yrs. and older 1-2 tabules. 


- 


COUGHS & congestion 
New! Rynatuss™ suspension 


inhibits the hyperactive cough reflex... 
decongests the entire breathing apparatus all day or 
all night with a single oral dose* 


a new preparation ... providing all the benefits of 
Rynatan suspension . . . plus cough control 

suppresses nonproductive cough . . . with a dependable 
non-narcotic antitussive 

decongests . . . with an effective oral vasoconstrictor 
plus a superior antihistamine 

removes excessive secretions and assists expectoration . . . 
with « reliable and effective bronchodilator 

safe for children . . . contains no opiate derivatives 


Each 5 cc. contains: 

Carbetapentane tannate (non-narcotic), 30 mg. ; 
Ephedrine tannate, 5 mg.; Phenylephrine tannate, 

5 mg.; Chlorpheniramine tannate, 4 mg. 

Dosage: 

Each 12 hours: Children 6 mos.-1 yr. 4 tsp.; 

2-4 yrs. 4 tsp.; 5-7 yrs. 1 tsp.; 8-11 yrs. 2 tsp.; 

12 yrs. and older 2-3 tsp. Adjust dosage as required. 


Rynatuss is also available in tabule form for older 
children. Each Rynatuss tabule contains: 
Carbetapentane tannate, 60 mg.; Chlorpheniramine 
tannate, 5 mg.; Ephedrine tannate, 10 mg.; 
Phenylephrine tannate, 10 mg. Dosage: Each 12 hours: 
Children 6-7 yrs. 4% tabule; 8-11 yrs. 14 to 1 tabule; 

12 yrs. and older 1-2 tabules. 


*Both Rynatan and Rynatuss Suspension employ 
Durabond®, the only long-acting principle proven by 
radioactive tracer studies to control drug blood levels in 
humans. (Bogner, R. L., and Moses, C.: Evaluation of a 
Sustained Release Principle in Human Subjects Utilizing 
Radioactive Technique, to be published, 1960.) 
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What more can | do? 


in protein, thiamine and minerals. She knows it 


naturally nutritious— makes a breakfast the patient will enjoy. And she 


knows this is precious extra care which only mother 
help speed recovery can provide. 

4a ” Each ounce of Quaker Oats provides 110 calories, 
after f| u 16.7% protein, 6.9% fat, 62.4% carbohydrates, and 
1.5% roughage (crude fiber). Quaker Oats with milk 


or colds —— contributes substantially to the dietary allowances 
recommended for thiamine, riboflavin, niacin and 
« iron. Rich in phosphorus, low in sodium, Oatmeal 
has a high degree of dietary usefulness. 
ond Mother's Gate For additional information write: Medical Service Dept. 
aret same 

fine product. HOTHER’ The Quaker Oats Company 

Pm CHICAGO 54, ILLINOIS 


Ideal for office, home or as a gift 


this Gift Certificate worth 
toward West-Bend 9-Cup Coffee-Maker 


4P-120 
You pay only $5.60 
Retail Price $11.95 Doctor 
Please send check to: Address 
The Quaker Oats Co., Med. Serv. Dept. » 
Chicago 54, Illinois City Zone State... 
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healing and tissue-regenerating power 
for the severest case of diaper rash... 


without resort to 
topical corticosteroids and antibiotics 


mame methakote pediatric creme 


(pat. appl. for) 


A 3-month-old white male was hospitalized for 
severe diaper rash, which appeared quite pruritic. 
Treatment with 1% hydrocortisone cream for four 
weeks prior to admission had proved unsuccessful, 
diaper rash lesions becoming increasingly severe 
over this period.’ 


Three weeks after admission. After five days of the 


Five days /ater. METHAKOTE had been applied in b.i.d. treatment, METHAKOTE had been applied 
thin layers on a b.i.d. schedule for five days. After t.i.d. Improvement progressed to complete healing 
the first 36 hours, improvement was quite notice- as shown. Nurses commented on the ease with 


able. In addition to a lessening in erythema, the which the cream could be washed from the pa- 
child appeared comfortable and cried less often. tient’s body and from their own hands. 


Treatment with METHAKOTE was continued at home; follow-up at weekly intervals revealed that new skin had formed nicely 
in the diaper area. At no time during prolonged use of METHAKOTE was there any side effect or idiosyncrasy-type reaction. 


a new development from Pharmaceutical Division 


> ; 
. 
\ 
Lig’ 
| 
| 
| 
| 
| 
| 
val 
‘ 
4 
Vee 
~ 
| 
| 
a. 


whether the case is mild, moderate, or : 
severe...clear diaper rash fast...and help | 
keep it clear with methakote pediatric creme : 


Eleven days /ater. METHAKOTE treatment had 
been started on a t.i.d. schedule. One week later, 
Four-month-old male with diaper rash of one week's after improvement had occurred, frequency of 
duration. Condition developed as a result of diar- administration was reduced to b.i.d. Four days 
rhea contracted during epidemic on ship.' later healing was complete. 


METHAKOTE* promotes rapid healing and tissue regeneration through 

a protein hydrolysate fortified with the amino acids, methionine and 

cysteine... shown to be especially important at the site of wound 
healing.?* 


Response is maintained and recurrences prevented by the antiseptic, 
benzethonium chloride, which eliminates Bac///us ammoniagenes, a 
causative factor in diaper rash.° This potent but nonirritating quater- 
nary ammonium germicide also has been shown to inhibit the growth 
in vitro Of Staphylococcus aureus, an organism often responsible for 
secondary pyogenic infection of the diaper area. : 


MetHakote establishes normal skin acidity and an optimal physiologic 
environment through the buffering action of the protein hydrolysate. 
Soothing and lubricating action is provided through Borden's wash- 
able, virtually nonsensitizing emollient vehicle, Dermabase.* 


NONSTAINING GREASELESS WASHABLE 


Available in 1% oz. tubes and 3 oz. economy-size tubes. 


1. Susca, L. A.: Treatment of diaper rash, New York J. Med., to be published. 2. Levine, A. J., et al.: Influence of amino 
acid therapy in chronic idiopathic pruritus ani, Gastroenterology 35:409, 1958. 3. Review: Requirements for sulfur amino 
acids, Nutrition Rev. 17:74, 1959. 4. Christian, J. R., and Gonzalez, F. A.: The topical treatment of acute and chronic 
diaper rash with an amino acid cream, Clin. Med.,to be published. 5. Editorial: Diaper rash, J.A.M.A. 165:254, 1957. 


MARK OF THE BORDEN COMPANY 


Bonken 


Pharmaceutical Division, 350 Madison Avenue, New York 17, N. Y. 


PRINTED IN U.S. 


In the 


school-age child.. 


disturb | 
the family / 


_.Tablets containing 100 mg. deanol as the acetamidobenzoate 


The most frequently reported observations are improvement in 
social adaptation and scholastic. performance, lengthening of 
attention span, and decrease in overactivity and irritability. 
Deanol is a normal component 6f the brain of man. 
Deaner-100 is virtually free from side-actions. It is not an 
MAO inhibitor. The only contraifidication is grand mal epilepsy 
and mixed epilepsy with grand mal component. 


(Riker California 
Literature and file card on request 
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Poliomyelitis -Diphtheria-Pertussis-Tetanus 


PEDI-ANTICS Ex) 
Our 
DOCTOR SCIENCE ape 
TETRAVAX 
WONDERFUL, -IT 
SO ISNT TURNS rap 
COWARDS 

INTO cou 
ale 
res] 
Each 

2 mg. 
20 mg 


now you can immunize against more diseases... with fewer injections 


Dose: 1 ec. 

Supplied: 9 cc. vials in clear plastic cartons. Pack- 
age circular and material in vial can be examined 
without damaging carton. Expiration date is 
on vial for checking even if carton is discarded. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


TETRAWAR TRADEMAS OF MERCK & CO., HNC. 


Oo) MERCK SHAkKP & DOHME, pivisIon oF MERCK & CO.. PHILADELPHIA 1, PA. 
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teamwork in 
Each teaspoonful of POIARAMINE } 
Expectorant provides four ther- | 
apeutic effects for more complete, | 
rapid and effective relief of the 


coughs and complications associ- 


teaspoon 


Swollen, congested mucous 
membranes are returned to 
normal rapidly, gently; dry, 
unproductive coughing is 
relieved; and further allergic 
ated with your patients’ allergic response and its manifesta- 
respiratory disorders. 


tions are reduced. 
Each 5 cc. teaspoonful of POLARAMINE Expectorant contains: 
2 mg. POLARAMINE (dexchlorpheniramine) Maleate 


POIARAMINE 
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happy” cheerful 


because their physician has kept ' 
her baby well nourished, healthy—and 


free from diaper rash, 


OINTMENT 


Protects against irritation of urine and excrement; 
markedly inhibits ammonia-producing bacteria; 
soothes, lubricates, stimulates healing. 


For samples of Desitin Ointment, pioneer external cod liver oil therapy, write. 
DESITIN cnemicat company 
812 Branch Avenue, Providence 4, R.1. 


they 
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DESIRABLE PROTEIN 
ALLOWANCE + PEDIATRIC CONTROL: 
formula that is completely flexible 


and offers a desirable protein allowance (4.2 gm/kg at 1:1 
dilution plus carbohydrate) for healthy infants in normal or 
stress situations. You adjust the water and carbohydrate to 
' meet the needs of the individual infant, confident that the 
protein in Varamel assures: @@ good growth, sound muscu- 
lature @ ample amounts of all milk nutrients m allowances to 
meet the stresses of respiratory ailments, fever, diarrhea M a 
water reserve for adequate renal function, proper water 


balance. The Baker Laboratories, Inc., Cleveland 3, Ohio 
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/Satisfied... 
‘with Seldom 
a Bungry cry 

£ 


for those who prefer higher protein levels 


“Personal experience with the hunger of infants fed even 3.5 
Gm. (of protein) per kilogram makes us unwilling to recommend 
intakes of cow’s milk which would give less protein. Although 
the determinants of food intake are complex, the possibility 
exists that unmet nutritional needs may make the intake of 
3.5 Gm. and more of cow’s milk protein necessary....’”* 


LACTUM (liquid and instant powder) supplies the higher 
protein level of modified milk formulas that has been used so 
successfully in the feeding of infants. In Lactum 16% of total 
calories is derived from protein. 


Lactun® 


modified milk fory 


Symbol of service in medie# 


\ Mead Johnso 
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antibiotic for combating 


ZLOTY 


be no doubt that 
has been lifesaving in 
instances in which organismal 
istance precludes the use of other | 
ntimicrobials.”"* Well tolerated when used 
on a individualized dosage schedule 


a induce excessive blood levels. 


Ys injection, 6.5.Gm. kaaamycin 
2 ml. volume. Kawrnex I Injection, 
in'vial containing 3 ml. 
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The hematologic progress of Infant +1810' 1 


Male, healthy, one of a s | 
ps) control group fed on 
evaporated milk formula 


Decreased serum iron and 
elevated iron-binding 
capacity may precede by 
several weeks the fall in 
hemoglobin due to iron 
deficiency.’ Prophylactic 
feedings of Similac With 
Iron (as with infant 
#1810’) can help prevent 
the development of clinical 
iron depletion. 


Lahey points out, “Even a 
‘good’ diet may, in the 
quantities eaten by an 
infant, provide less than 
the required amount of 
iron. ..evidence, then, 
suggests that though the 
physician should continue 
to recommend a ‘good’ 
diet, he should not depend 
solely on it for the 
prevention and cure of iron 
deficiency anemia in 


children.” 
Age in Months 1. Marsh, A.K.: 
1 2 3 4 5 6 7 Personal communication. 
2. Lahey, M. E.: Pediat. Clin. 
*Infant removed from control group; feeding changed to Similac With tron North America 4:481 (May) 1957. 


95 
90 
85 
80 
75 
70 
65 
60 
55 
50 
45 
40 
35 
30 
25 
20 


~ 


~ 


5 


from a marginal deficiency to 
a comfortable margin with 


Similac With Iron’ 


12 mg of ferrous iron per quart of formula 


A Feeding t iron reserves 
ssured Intake in every Feeding to Se iron deficiency states 
Se support the usual diet | 
3 ROSS LABORATORIES Columbus 16, Ohio 
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assorr 


tais is the Vi-Daylin moment. it comes once a day, and there is ab- 


s lutely no mistaking how children feel about it. it belongs in a class with 


tie cookie after dinner and the bedtime story. a treat become a habit. 


« good habit to prescribe. fun for the kids. peace for mom. assurance for you. 


ee? 


he most widely used and prescribed of all children’s multivitamins Ree 
| 


és 


HOW 


DO YOU PREFER 


TO GIVE 
CHILDRENS MULTIVITAMINS? 


With a line like Vi-Daylin? you can take care of 
your patient’s daily needs, their changing needs— 
even their changing moods—clear up until their 
teens. And you'll know the kids are on your side. 
The famous Vi-Daylin flavor takes care of that. 


Here are some of the ways you can give 


Vi-Daylin — 


Most kids will love it—and lick it— 
right out of the spoon 


The basic Vi-Daylin formula, of course, 


is a liquid, and comes in three bottle 


sizes —3 fl.oz., 8 fl.oz., and pints. 


Then, for the holdouts—spring the 
“secret weapon” (mom will like it, too) 
We're talking about the new pushbutton 
can, of course. For just a few cents more, 
mom can take home a 12 fl.oz. “Pressure 
Pak” — guaranteed to disarm little cynics 
and turn them into vitamin fans. 


For young sophisticates—an honest-to- 
goodness lemon-candy tablet 

And the nice thing is that it’s really Vi- 
Daylin—same wonderful lemony flavor, 
same formula. One tasty Dulcet® tablet 
equals one teaspoon of liquid Vi-Daylin, 
and the tablets are so “grown-up.” 


When they need mineral supplement 
as well 


ViDaylin-M provides all the essential 
vitamins plus eight valuable minerals. 


One teaspoon usually does the job— 
about ‘2 the dosage you would have had 
to recommend before ViDaylin-M came 
along. 


And when a “therapeutic” dose is 
indicated 
ViDaylin-T® is a high potency formula 
with the same lemony good taste as reg- 
ular Vi-Daylin. Especially high in vita- 
mins B, and C. 
And remember: You can start the Vi- 
Daylin habit right in the first year 
Vi-Daylin Drops, with eight essential 
vitamins in a delicious drops formula, 
have long been a standby in vitamin 
therapy from infancy through the first 
year. In 15-ce., 30-ce., and 50-ce. bottles 
with unbreakable calibrated dropper. 
Pre-Daylin® Drops—for infants who 
need vitamins A, C, and D only. Tasty 
drops formula available in 15- and 50-ce. 
bottles with calibrated dropper. 


VI-DAYLIN—Homogenized Mixture of Vitamins, A, D, Br, Ba, Bs 
Bra. Nicotinamide, Abbott 


d Mixture of Vitamins with Minerals, 


Vi DAYLIN-M—hi 
A 
OULCET—Sweete lets, Abbott 
PRE-DAYLIN—Vitarmin A, C, and D Drops, Abbott. 
VI DAYLIN-T—High Potency Multivitamins, Abbott 
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nose on his 
sleeve is more miserable thes any adult in time of congestion. 


He needs Biomydrin for prompt symptomatic relief. Biomydrin pro- 
vides these multiple benefits: penetration of the mucous barrier; 
gentle decongestion, without irritation or rebound congestion; elimi- 
nation of bacterial infection; control of allergic manitestations; and: 
safety — Biomydrin is so safe that no special pediatric dosage form 
is required. 


for pediatric nasal congestion 


Biomydrin' nasal spray/drops 


Formula: Mucus netrati thonzoni bromide, 0.05%; antibiotic neo- 
mycin SO,, 0.1%, and gramicidin, 0.005% deconges.ant phenylephrine HCl, 
0.25%; antihistaminic thenzylamine HCl, 
indications: Common Rhinitis/ 
pe hic Rhinitis 


Dosage: Children over 3 — 1 or 2 sprays ¢ 1 or.2 drops in each nostril, 4‘or 
5 times a day. Adults — 3 sprays or 3 dropg@in each nostril, 4 or 5 times a day. 


Subplied: In convenient 15 mi. plastic atomizer, or 15 mi. bottle with dro; 
SO availabie — Biomyurin® F Nasal § (Biomydrin with hydrocorti 
alcohol 0.02%) -- for more stubborn casm@® of edema and 


tauindy when, slated. with allergy 
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aminstime. 
“eireat-time... 


Vitamin-time is treat-time with tasty viacets Candispheres. Five delicious flavors 
— raspberry, cherry, orange, lemon and lime — in five pretty colors make VIACETS 
fun to take. Children really like them. And you will, too, for the complete pedi- 
atric vitamin support that vIACETS provide. Special layered construction assures 
potency, permits better chewing. Try viacets. Today. 


delicious - chewable - candispheres® 


Each viacets Candisphere contains: Vitamin A... 5,000 U.S.P. Units; 
Vitamin D...1,000 U.S.P. Units; Vitamin E...1.0 I.U. Units; ascorbic acid 
...50 mg.; thiamine mononitrate...1.0 mg.; riboflavin...1.0 mg.; pyri- 
doxine...1.0 mg.; calcium pantothenate...1.0 mg.; niacinamide...5.0 mg.; 
Vitamin B,,...2.0 meg.; folic acid...0.1 mg. Dosage: One or two VIACETS 
daily, or as indicated. Supplied: Bottles of 120 multicolored candispheres. 
WALKER LABORATORIES, Inc., Mount Vernon, N. Y. ~ 


And for those patients needing just Vitamins A, D and C: delicious, arange-flavored, chewable ADCETS® Candispheres. 
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Why should you recommend 
Ivory Snow 
for baby’s wash? 


1, Because it’s as safe a soap as a mother can use . . . leaves 
diapers and baby clothes soft, gentle-clean . . . and completely 
free from irritating deposits that can chafe tender skin! 

2. Because it’s as practical for mother as it is safe for baby— 
the only soap that gives a busy mother Ivory-safety in the 
efficient granulated form she needs for today’s washing machines! 


| 


Only Ivory Snow is Ivory-safe en | 
and granulated for machine efficiency. rétorticiney 


* 


99 44/100% PURE® with Beauty Glow. A PROCTER & GAMBLE PRODU: 
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orally maximal 
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maximal serum concentration provides longer duration of 
inhibitory antibiotic levels for less susceptible organisms 


RELATIVE DURATION OF INHIBITORY ANTIBIOTIC LEVELS The majority of penicillin- 
susceptible organisms are in- 
hibited in vitro by very low 
concentrations of the anti- 
biotic. Less frequently, sus- 
ceptible organisms require 
somewhat higher concentra- 
tions. In the latter group, the Ps) 
period of MAXIPEN’s inhibi- 
~~ tory concentration is longer 
20 toate of than that of penicillin-V, as 
can be seen in the chart at 

A \ left. If the M.I.C. (minimum 

penicillin-V is slightly lower 


inhibitory concentration) for - 
than for MAXIPEN, this may , { 


35 


30 — 


Normal tasting serum 
following 
ora! Man 


25 
level toliow ng 250 me 


Average Serum Levels mcg. /ml. 


still hold true. 

Although higher serum lev- 
els do not in themselves infer 
greater antibacterial activity, 
for those less susceptible or- 
ganisms MAXIPEN may pro- 
vide maximal exposure to 
inhibitory concentrations. 


05 


A TRIUMPH OF 
MAN OVER MOLECULE... 


a product of Pfizer research 


DOSAGE: /n moderately 
severe penicillin-suscepti- 
ble infections, 125 to 
250 mg. three times daily. 
In more severe conditions, 
500 mg. as often as every 
4 hours around the clock. 

MAXIPEN may be admin- 
istered without regard to 
meals. However, highest 
absorption is achieved 
when it is taken just before 
or between meals. 


NOTE: To date, allergic reactions 
have not been less with MAXIPEN 
than with older oral penicillins. 
Usual precautions regarding peni- 
cillin administration should be ob- 
serv 


SUPPLIED: MAXIPEN 
TABLETS, scored, 125 mg., 
bottles of 36; 250 mg., bot- 
tles of 24 and 100. MAXIPEN 
FOR ORAL SOLUTION, each 
5 ec. of reconstituted liquid 
containing 125 mg., avail- 
able in 60 ce. bottles. 


REFERENCES on phene- 
thicillin potassium (a-phenoz- 
yethyl penicillin potassium): 
1. Gourevitch, A., et al., Antibiot- 
ies Ann. 1959/60, pp. 111-118. 
2. Pindell, M. H., et al., Ibid., pp. 
119-126. 3. Morigi, E. M. E., et 
al., Ibid., pp. 127-132. 4. Cronk, 
G. A., et al., Ibdid., pp. 133-145. 
5. Osment, Lamar S.: Pilot Study 
of Alpha-Phenoxyethyl Penicillin in 
Skin Infections, Clin. Med. 7:523 
(Mar.) 1960. 6. Garrod, L. P.: Rel- 
ative Antibacterial Activity of Three 
Penicillins, Brit. M. J. (Feb. 20) 
1960, p. 527. 


For maximal nutritional support 


VITE RRA? vitamins and Minerals 


Formulated from Pfizer's line of fine 
pharmaceutical products. 


New York 17, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World's Well-Being" 
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He’ $ get ing 


Andy's pediatrician has supplemented Andy's daily diet, since birth, with 
0.6 ml. of FUNDA-VITE(F). Thereby, Andy has the advantage over many 
babies in that he is receiving good nutritional support plus being safeguarded 
against future dental caries as well. 

Extensive evidence exists that fluoride supplementation should be started at 
birth ... during the formative calcifications of teeth ... and continued until age 
10 for maximum dental benefits.'? Inasmuch as dentists seldom see infants 
and young children, preventive methods in dental health should be included in 
pediatric care.” 

Py sone supplementation of 400 U.S.P. units of vitamin D and 30 mg. of vitamin 

~ for normal healthy infants and children has been widely endorsed In 

jl Bb with 0.5 mg. fluorine — a controlled vitamin- fluorine dosage is pos- 
sible with a minimal effort on the part of the mother . .. affording the utmost 
in convenience and economy. 


e Each 0.6 mi. of FUNDA-VITE(F) contains 400 U.S.P. OC NEW! for children age 3 and over — FUNDA-VITE(F) 


“ry? units vitamin D, 30 mg. vitamin C and 0.5 mg. LOZI-TABS™. Each tablet contains 400 U.S.P. units 

|| fluorine (as sodium fluoride). AVAILABLE ON YOUR vitamin D, 30 mg. vitamin C and 1 mg. fluorine (as 

| PRESCRIPTION ONLY in 30 mi. and 50 mi. bottles sodium fluoride). AVAILABLE ON YOUR PRESCRIP- 
with calibrated dropper. TION ONLY in bottles of 100 LOZI-TABS. 


400 U.S.P. units vitamin D and 30 mg. of vitamin C per 0.6 mi. (without fluorine) 

is available as FUNDA-VITE® in 30 ml. bottles with calibrated dropper. 
REFERENCES: 1.) Council on Dental Therapeutics: Prescribing Supplements of Dietary Fluorides. J. Am. Dental Assoc. 56:589 
(April) 1958. 2.) Trieger, N.: Fluoride Administration: Role of the Pediatrician. Delivered at New England Pediatrics Society 
Meeting, Boston, March 16, 1960. 3.) Council on Foods and Nutrition: Vitamin Preparations as Dietary Supplements and as Thera- 
peutic Agents. JAMA. 169:110 (Jan. 3) 1959. 4.) May, C. D.: Editorial. Pediatrics 23:833 (May) 1959. 5.) Sebrell, Jr, W. H.: 
Vitamins in Medical Practice. Seminar Report. 3:2. (Fall) 1958. 6.) Smith, D. W., Blizzard, R. M. and Harrison, H. E.: Idiopathic 
Hypercaicemia. Pediatrics 24:268 (August) 1959) 


H re) Y T SAMPLES AND LITERATURE—write Medical Department 
HOYT PHARMACEUTICAL CORP., Newton, Mass. 


UORINE in his fundamental» 
vitamin drops......-Funda-Vite 
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to CONTROL DIARRHEA... thie traditional and time-tested triad 


of effective and safe agents 


Vw 


REGORIC - PECTIN... 


Pleasant taste p/us predictable. prompt response in diarrhea 7 
Parepectolin combines paregoric, pectin, kaolin in a balanced, stable colloidal suspension, - 
with a smooth, creamy consistency and a pleasant, mildly aromatic flavor. Parepectolin | im 
is compatible with antibiotics, and retains its uniform consistency and its good flavor. s 
Parepectolin, each fluid ounce—Paregoric (equivalent) 10 dram, Pectin 2 5 gr. Kaolin (specially purified) 85 gr Bottles of 4 and 8 fluid ounces. We F 


nofes WILLIAM H. RORER, INC. PHILADELPHIA, PENNSYLVANIA 
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a mustache is to wear on Halloween 


a face is something to have on the front of your head 


REDISOL, is so kids have better appetites 


Redisol (Cyanocobalamin, crystalline vitamin By2) often stimulates children's appetites with consequent weight gain. 
Tiny Redisol Tablets (25. 50, 100, 250 mcg.) dissolve instantly in the mouth, on food or in liquids 
Also available: cherry-flavored Redisol Elixir (5 mcg. per 5-cc. teaspoonful); Redisol Injectable, 
cyanocobalamin injection USP (30 and 100 meg. per cc., 10-cc. vials and 1000 meg. per cc. in 1, 5 and 10-cc. vials). 
Drawings reproduced from “A Hole ts to Dig”, copyright by Ruth Krauss and Maurice Sendak, published by Harper & Brothers 
For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


Qo) MERCK SHARP & DOHME, pivisioy OF MERCK & CO., Ivc., PHILADELPHIA 1, PA. 


THADEMARK OF MERCK CO., INC. 
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ANNOUNCING— 

SPECIFICALLY FOR 
INFECTIONS DUE TO 

“RESISTANT” STAPHYLOCOCCI 


AN ENTIRELY NEW SYNTHETIC 
“STAPH-CIDAL” PENICILLIN 


sodium dimethoxypheny! penicillin 
FOR INJECTION 


UNIQUE—BECAUSE IT 
RETAINS ANTIBACTERIAL 
ACTIVITY IN THE PRESENCE OF 
STAPHYLOCOCCAL PENICILLINASE 
WHICH INACTIVATES 
OTHER PENICILLINS 
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OrriciaL Packace CircULAR 


STAPHCILLIN™ 
(sodium dimethoxyphenyl penicillin) 
For Injection 


DESCRIPTION 


STAPHCILLIN is a unique new synthetic parenteral penicillin 
produced by Bristol Laboratories for the specific treatment of 
staphylococcal infections due to resistant organisms. Its unique- 
ness resides in its property of resisting inactivation by staphylo- 
coccal penicillinase. It is active against strains of staphylococci 
which are resistant to other penicillins. 


Each dry filled vial contains: 1 Gm. STAPHCILLIN (sodium 
dimethoxypheny] penicillin) , equivalent to 900 mg. dimethoxy- 
phenyl penicillin activity. 


INDICATIONS 


STAPHCILLIN is recommended as specific therapy only in infec- 
tions due to strains of staphylococci resistant to other penicil- 
lins, e.g.: 
Skin and soft tissue infections: cellulitis, wound infections, 
carbuncles, pyoderma, furunculosis, lymphangitis and lym- 
phadenitis. 


Respiratory infections: staphylococcal lobar or bronchopneu- 
monia, and lung abscesses combined with indicated surgical 
treatment. 


Other infections: staphylococcal septicemia, bacteremia, 
acute or subacute endocarditis, acute osteomyelitis and entero- 
colitis. 


Infections due to penicillin-sensitive staphylococci, streptococci, 
pneumococci and gonococci should be treated with Syncillin® 
or parenteral penicillin G rather than STaPHCILLIN. Treponemal 
infections should be treated with parenteral penicillin G. 


DOSAGE AND ADMINISTRATION 


STAPHCILLIN is well tolerated when given by deep intragluteal 
or intravenous injection. 


As is the case with other antibiotics, the duration of therapy 
should be determined by the clinical and bacteriological re- 
sponse of the patient. Therapy should be continued for at least 
48 hours after the patient has become afebrile, asymptomatie 
and cultures are negative. The usual duration has been 5-7 days. 


Intramuscular route: The usual adult dose is 1 Gm. every 4 or 6 
hours. Infants’ and children’s dosage is 25 mg. per Kg. (approx- 
imately 12 mg. per pound) every 6 hours. 


Intravenous route: 1 Gm. every 6 hours using 50 ml. of sterile 
saline solution at the rate of 10 ml. per minute. 


* Warning: Solutions of STAPHCILLIN and kanamycin should not 


be mixed, as they rapidly inactivate each other. Data on the 
resuiis of mixing STAPHCILLIN with other antibiotics are being 
accumulated. 


DIRECTIONS FOR RECONSTITUTION 


Add 1.5 ml. sterile distilled water or normal saline to a 1 Gm. 
vial and shake vigorously. Withdraw the clear, reconstituted 
solution (2.0 ml.) into a syringe and inject. The reconstituted 
solution contains 500 mg. of STAPHCILLIN per ml. Reconstituted 
solutions are stable for 24 hours under refrigeration. 


For intravenous use, dilute the reconstituted dose in 50 ml. of 
sterile saline and inject at the rate of 10 ml. per minute. 


*This statement supersedes that in the Official Package Circulars dated September 
and/or October, 1960. 
(Continued ) 
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OrriciaL Packace Circutar (continued) 


MICROBIOLOGICAL AND PHARMACOLOGICAL 
PROPERTIES 


Jn vitro studies show that STAPHCILLIN is a bactericidai penicillin 
with activity against staphylococci resistant to jenicillin G. 
Strains of staphylococci so far tested have been sensitive to 
STAPHCILLIN in vitro at concentrations of 1-6 meg. per ml. These 
levels are readily attained in the blood and tissues by adminis- 
tration of STAPHCILLIN at the recommended dosage. This unique 
attribute is probably due to the fact that STAPHCILLIN is stable 
in the presence of staphylococcal penicillinase. STAPHCILLIN also 
resists degradation by B. cereus penicillinase. The antimicrobial 
spectrum of STAPHCILLIN with regard to other microorganisms is 
qualitatively similar to that of penicillin G; but considerably 
higher concentrations of STAPHCILLIN are required for bacteri- 
cidal activity than is the case with penicillin G. 


STAPHCILLIN is rapidly absorbed after intramuscular injection. 
Peak blood levels (6-10 meg./ml. on the average after a 1.0 Gm. 
dose) are attained within 1 hour; and then progressively decline 
to less than 1 meg. over a 4 to 6 hour period. It is poorly 
absorbed from the gastrointestinal tract. STAPHCILLIN is rapidly 
excreted by the kidney. 


As shown by animal studies, STAPHCILLIN is readily distributed 
in body tissues after intramuscular injection. Of the tissues 
studied, highest concentrations are reached in the kidney, liver, 
heart and lung in that order; the spleen and muscles show lower 
concentrations of the antibiotic. STAPHCILLIN diffuses into human 
pleural and prostatic fluids, but its diffusion into the spinal fluid 
has not yet been completely studied. However, one patient with 
meningitis showed a significant concentration in his spinal fluid 
while on STAPHCILLIN therapy. 


Toxicity studies with STAPHCILLIN and penicillin G in animals 
show that they have approximately the same low order of toxicity. 


Certain staphylococci can be made resistant to STAPHCILLIN in 
the laboratory, but this resistance is not related to their penicil- 
linase production. During the clinical trials, no STAPHCILLIN- 
resistant strains of staphylococci were observed or developed; 
the possibility of the emergence of such strains in the clinical 
setting awaits further observation. 


PRECAUTIONS 


During the clinical trials, several mild skin reactions, e.g., itch- 
ing, papular eruption and erythema were observed both during 
and after discontinuance of STAPHCILLIN therapy. Patients with 
histories of hay fever, asthma, urticaria and previous sensitivity 
to penicillin are more likely to react adversely ic the penicillins. 
It is important that the possibility of penicillin anaphylaxis be 
kept in mind. Epinephrine and the usual adjuvants (antihista- 
mines, corticosteroids) should be available for emergency treat- 
ment. Because of the resistance of STAPHCILLIN to destruction by 
penicillinase, parenteral B. cereus penicillinase may not be effec- 
tive for the treatment of allergic reactions. Information with 
regard to cross-allergenicity between penicillin G, penicillin V, 
phenethicillin (Syncillin) and STaPHCILLIN is not available at 
present. If superinfection due to Gram-negative organisms or 
fungi occurs during STAPHCILLIN therapy, appropriate measures 
should be taken. 


SUPPLY 
List 79502 — 1.0 Gm. dry filled vial. 


BRISTOL LABORATORIES «SYRACUSE, NEW YORK 
Division of Bristol-Myers Company 


CUT HERE FOR FILING 


CUT HERE FOR FILING 
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In the presence of staphylococcal 
penicillinase, STAPHCILLIN remained 
active and retained its antibacterial 
action. By contrast, penicillin G 
was rapidly destroyed in the 


< 
= same period of time. 

604 = (Ajter Gourevitch et al., 
> : to be published) 
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PENICILLIN G 


STAPHCILLIN 


Specifically for “resistant” staph... 


sodium dimethoxypheny] penicillin 
FOR INJECTION 


The failure of staphylococcal infections to respond to penicillin therapy is attributed 
to the penicillin-destroying enzyme, penicillinase, produced by the invading staphy- 
lococcus. 


Unlike other penicillins: 


| STAPHCILLIN is effective because it retains its antibacterial activity despite the 
presence of staphylococcal penicillinase. 


9 The clinical effectiveness of STAPHCILLIN has been confirmed by dramatic results 


in a wide variety of infections due to “resistant” staphylococci, many of which were 
serious and life-threatening. 


Like other penicillins: 
STAPHCILLIN has no significant systemic toxicity. It is well tolerated locally, and pain 
or irritation at the injection site is comparable to that following the injection of 
penicillin G. Jn occasional cases, typical penicillin reactions may be experienced. 


PROFESSIONAL INFORMATION SERVICE—The attached Official Package Circular provides complete 
information on the indications, dosage, and precautions for the use of STAPHCILLIN. 1 you desire additional 
information concerning clinical experiences with Stapucituin, the Medical Departrent of Bristol Labora- 
tories is at your service. You may direct your inquiries via collect telephone call to New York, PLaza 7-7061, 
or by mail to Medical Department, Bristol Laboratories, 630 Fifth Ave., N. Y. 20, N. Y. 


BRISTOL LABORATORIES + SYRACUSE, NEW YORK 


Division of Bristol-Myers Company 
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A new concept 


¢ Relieves itching and topical pain within minutes . . .“‘superior to any existing 
local anesthetic.” 


e Not a ‘caine’ or a ‘quinoline’. Virtually non-irritating, non-allergenic, non-toxic 
... over a million uses without a single verified case of sensitization.” 


e The exclusive ACID MANTLE vehicle soothes sensitive skin, speeds healing and wards 
off recurrences by rebuilding the protective barrier of acidity that helps skin resist 
inflammation, irritation-and infection. 

Available as Creme in ¥% oz. and 1 oz. tubes. 

3° Xylocaine* HCI (brand of lidocaine hydrochloride) in the exclusive ACID MANTLEt vehicle 

*Reg. T.M. Astra Pharmaceutical Products, Inc. U.S. Pat. No. 2,441,498. tReg. T.M. Dome Chemicals Inc. 


1. Crawford, 0. B.: Anesthesiology 14:278, 1953. 2. Wiedling, S.: Xylocaine, The Pharmacological Basis For its Clinical 
Use, Stockholm, Almquist and Wiknell, 1959 


DOME CHEMICALS INC. 


New York Rag Los Angeles 
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Keanane Banana Flakes - 


for instant mashed banana in _ 


FREE SAMPLE! Fill out and mail 
0D and free 


* PURE PERFECTLY RIPE 
* FULLY NUTRITIOUS 


The addition of three parts water or 
milk will INSTANTLY provide the 


wholly-nutritious mashed banana you 
prescribe. 


city ZONE STATE 
Kanana Banana Flakes ;owor, YORK 11, St Joon Bop 


a tian Agencies 429 St. Jean Baptiste 
Street, Montreal, Canada 


the water has been removed 
these perfectly-ripened hagands 
4, 
| 
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FOR YOUR YOUNG ASTHMATIC PATIENT Tedral pro- 
motes unimpaired breathing and normal activity, 


to help her helps keep the asthmatic child symptom-free all day. 


RECOMMENDED DOSAGES: Chiidren 6 to 12 years— 


. 1 teaspoonful at first sign of an attack. Prophylac- 
keep breathing tically, or when attacks are especially frequent or 
severe, 1 teaspoonful q.4h. 


norm ally FORMULA: Each 5 ml. teaspoonful contains theophylline 60 mg., 


ephedrine HCI 12 mg. and phenobarbital 4 mg. 


® 
ad | the dependable antiasthmatic 
in a licorice-flavored form nae 
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TABLETS AND SYRUP 


e QUICK RELIEF—15 TO 30 MINUTES 
¢ GENTLE, PROLONGED ACTION—4 TO 6 HOURS 


¢ SELDOM CAUSES CENTRAL STIMULATION 


dosage for adults: 60 mg., 3 or 4 times daily 
children — 4 mos. to 6 yrs.: 30 mg., 3 or 4 times daily 


‘Sudafed’ brand Pseudoephedrine Hydrochloride Tablets—30 mg. sugar-coated, 60 mg. scored 
Syrup—30 mg. per 5 cc. teaspoonful 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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for infant formulas that are pleasant-tasting but not sweet 


Carbohydrate formula modifier 


Controlled studies show that formulas made with cane sugar are 5 times sweeter 
than Dextri-Maltose formulas; corn syrup formulas are almost twice as sweet.! 


A Dextri-Maltose formula does not “condition the child to a sweet food” when 
solids are introduced later on.2 Dextri-Maltose was created exclusively for 


infant formulas. 
Add 1 tablespoon of Dextri-Maltose to every 5 oz. of formula. 


Mead Johnson 


Symbol of service in medicine 


1. B h Lab ies, Mead Joh ac 
published data, jlable on request. 2. Holt, L. E., 

Jr., and McIntosh, R.: Holt Pediatris, ed. 12, New 

York, Appleton-Century Crofts, Inc., 1953, p. 224. 
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In the common bacterial. . 
of childhood\ 


Ilosone’ for Oral Suspension 


(propiony! erythromycin ester lauryl sulfate, Lilly) 


Decisive ........ + regardless of the child’s eating habits, because Ilosone 
is acid stable.' 


Delicious ........ “rated equal to ice cream by a children’s taste panel.””? 


Safe ees IN nearly 11,000 patients (mostly children), “no cases 
of serious side-effects or toxicity were reported.’’’ 


In bottles of 60 cc. Also available: Ilosone Drops, in 
bottles of 10 cc. 


Usual Dosage: Children ten to twenty-five pounds, 5 mg. per pound 
of body weight every six hours; for those weighing twenty-five to 
fifty pounds, 125 mg. every six hours; for those over fifty pounds, 
250 mg. every six hours. 


1. Stephens, V. C., et al.: J. Am. Pharm. A. (Scient. Ed.), 48:620, 1959. 
2. Griffith, R. S.: Antibiotic Med. & Clin. Therapy, 1:320 (May), 1960. 
3. Kuder, H. V.: Clin. Pharmacol. & Therap., in press. 


ELI LILLY AND COMPANY «+ INPIANAPOLIS 6, INDIANA, U.S. A. 


infections 
\ \ 
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EVAPORATED 


in the formula base has obvious advantages 
to the physician, who must decide what each 
infant needs, and when changes are indicated. 
An evaporated milk formula is a prescription 
formula, permitting the physician to adjust 


... the type and amount of carbohydrate 
... the degree of dilution to required strength 


Evaporated milk is the formula base proved 
successful by clinical experience . . . for 50 
million babies. 


FLEXIBILITY PLUS: 


Higher protein level recommended when cow’s milk is fed to babies 


Added vitamin D in required amounts 


Maximum nourishment— minimum cost to parents 


PET MILK COMPANY, ST. LOUIS i, 


December, 1960 
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CLINICAL REPORT 


SUBJECT: On a Specific Benefit of Meat 
in the Infant Diet 


"The incidence of illness, as compared 

in the groups, during the two years 

of the study was greater in the control 
group irrespective of seasons, or manner of 
analysis. With a total of 2,273 observations 
on 297 subjects, the meat-fed group had a 40% 
lower morbidity rate." 


Excerpt from "Evaluation ‘of Meat in the Infant 
Diet," H.M. Jacobs & G. S. George, Pediatrics, 
Vol. 10, No. 4, '52. Available on request. 


The two most 
trusted words 
in meat. 
Our 106th year. 


Physicians in leading universities, hospitals and research organiza- 
tions have carried on a series of clinical studies, feeding Swift's 
Meats for Babies to young infants. — of these studies have led 
to a greater appreciation of the benefits of meat in the infant diet. 
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even 


“ladies” 
like 
cherry-flavored 


LIQUID MULTIVITAMINS 


SYRUP—12 fi. oz. push-button can. Each 5 cc. teaspoonful 
contains: Vitamin A (Palmitate) 3,000 U.S.P. Units « Vita- 
min D 800 U.S.P. Units ¢ Thiamine HC! (B,) 1.5 mg. « 
Riboflavin (B,) 1.5 mg. © Pyridoxine HCi (B,) 1 mg. « 
Ascorbic Acid (C) 40 mg. ¢ Vitamin B,, 3 mcgm. ¢ Niacin- 
amide 10 mg. « Pantothenic Acid (as Panthenol) 1 mg. « 
Methylparaben 0.08% * Propyiparaben 0.02%. Also avail- 
able in concentrated form: 

PEDIATRIC DROPS — 50 cc. bottle. 


LEDERLE LABORATORIES, 2 Division of QD 
AMERICAN CYANAMID COMPANY, Pearl River, N. Y. 


IN COLDS 
SINUSITIS 
ALLERGIC RHINITIS 


SAFE FOR CHILDREN BAD TASTE GR APTER-REACTIONS 
OR IRRITATION © RISK IN SENGITIZATION 


Phenylephrine Hydrochloride . . 0.18% / “Propadrine” Hydrochloride . . 0.39% /In an isotonic saline autem. Samples on request 
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. To An Understanding of 
Successful Psychiatric Care 


All of the Most Up-to-Date Methods of Diagnosis and Treatment 
New 2nd Edition Ulett-Goodrich 


A SYNOPSIS OF CONTEMPORARY PSYCHIATRY 


The new 2nd edition of this practical synopsis, with its eclectic approach to peychiatry, 
on you an up-to-date and conservative account of the field in very understandab 
anguage. Everything is covered—from a brief history of psychiatry to clear step-by-ste 
accounts of examination and diagnosis including net techniques, classification an 
description of all psychiatric illnesses, and the most recent treatment procedures. It is 
the only book available today that provides a comprehensive chart listing of all the drugs, 
dose sizes and classification of the newer tranquilizing and anti-depressant medications 
used in psychiatric practice. It also describes how to administer the Rorschach Test, 
together with all the latest basic information on electroencephalographic examinations. 


By grease A. ULETT, Ph.D., M.D., Professor of Psychiatry, Washington University School of Medicine; and 6 WELLS 
GOODRICH, M.D., Chief, Bicsocial Growth Center iter, National Institute of Mental Health. Just published. 2nd edition, 


508 pages, 474” x 756”. About $6.25. 


Other Concise Mosby Synopses Useful in Clinical Practice 


New 5th Edition! Anderson SYNOPSIS OF PATHOLOGY 


W. A. D. ANDERSON, M.A., M.D., F.A.C.P., F.C.A.P. Just published. 1960, Sth edition, 860 pages, 
7 x 754", 414 text illustrations, 4 color plates. ‘Price, $9.25. 


5th Edition Litzenberg-MclLennan SYNOPSIS OF OBSTETRICS 


By JENNINGS C. LITZENBERG, B.Sc., M.D., F.A.C.S.; Revised by CHARLES E. McLENNAN, M.D. 1957, Sth 
ition, 403 pages, 47%" x 754", 163 illustrations, 4 in color. Price, $6.00. 


5th Edition Crossen-Beacham-Beacham SYNOPSIS OF GYNECOLOGY 


By ROBERT JAMES CROSSEN, M.D.; DANIEL WINSTON BEACHAM, M.D.; and WOODARD DAVIS BEACHAM, 
M.D. 1959, Sth edition, 340 pages, 4% x 734”, 106 illustrations. Price, $6.50.~ 


Ross SYNOPSIS OF TREATMENT OF ANORECTAL DISEASES 
By STUART T. ROSS, M.D., F.A.CS., F.LLC.S. 1959, 240 pages, 4%” x 754”, 79 illustrations. Price, $6.50. 


Ryan-Thornell-von Leden 
SYNOPSIS OF EAR, NOSE AND THROAT DISEASES 


By ROBERT E. RYAN, B.S., M.D., M.S. (ALm). F.A.C.S.; WILLIAM C. THORNELL, A.B., B.M., M.D., MS. 
(ALR), ‘HANS VON "LEDEN, M.D., F.A.C. S., F.1.C.S. 1959, 383 pages, 4%" x 7%", 59 illus- 
trations. Price 


Havener SYNOPSIS OF OPHTHALMOLOGY 


By WaLiAM H. HAVENER, B.A., M.D., M.S. (Ophthalmology). 1959, 288 pages, 4%” x 754", 189 illustra- 
tions. Price, $6.75. 


6th Edition Dodson-Hill SYNOPSIS OF GENITOURINARY DISEASES 


By AUSTIN |. DODSON, M.D., CALS; and J. EDWARD HILL, M.D. 1956, 6th edition, 330 pages, 4%” x 
1%", 124 illustrations. Price, $4.8 


Order Your Copies on 30 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard ° St. Louis 3, Missouri 


The Journal of Pediatrics 


YOUR 
| 
| 
In 
9] 
SC] 
| 
| 
| 
| to 
| yc 
In 
mM 
page 106 


A U. S. Senator recently said, “In investi- 
gating the pharmaceutical industry, we are 
investigating and inquiring into an industry 
that has won and which deserves public ap- 
proval and confidence... It has been my 
judgment that the hearings to which I have 
referred, so far have been prejudiced and dis- 
torted.” To paraphrase a political saying... 


Let’s Look At The Record 
Drug Prices 


In relation to “real income,” drug prices have actually de- 
clined in recent years. At prevailing wages in 1929, it took 
91 minutes of working time to pay for the average pre- 
scription. Only 86 minutes of iabor paid for the average 
prescription in 1958. As one economist put it, “If the retail 
prices of drugs had risen as much as the consumer price 
index since 1939, it would cost the consumer at least an 
additional one billion dollars to buy the drug preparations 
now consumed.” He goes on to compare the $19.02 per 
capita drug expenditure in 1958 with the $37.19 spent on 
tobacco products and $53.72 for alcoholic beverages.e When 
your patients inquire about the cost of medication, perhaps 
these facts will be helpful in explaining that today’s pre- 
scription, averaging about $3.00, is a relatively modest 


investment in better This message is brought to you in behalf of the pro- 
h l h d ] ducers of prescription drugs. For additional infor- 

ealt an a onger, mation, please write Pharmaceutical Manufacturers 
more productive life. Association, 1411 K Street, N.W., Washington 5, D.C. 
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“The condition of the patient is only 
an accident in the history of disease.’’ 


This well-known statement may not always 
be true. The final history of pediatric in- 
fectious diseases has not yet been written—and 
science is discovering more and more about 
them every day. Only a few short years ago 
the number of viruses established as etiological 
agents of respiratory infections of man could 
be counted on one hand; today there are over 
forty, including adenoviruses, parainfluenza 
viruses, the Eaton-Liu virus of primary 
atypical pneumonia and the Coe virus, to men- 
tion only a few. You can find complete up-to- 
date information on all of these advances in 


the 


New 2nd Edition 


INFECTIOUS 
DISEASES 
OF CHILDREN 


By Saul Krugman, M.D. 
and Robert Ward, M.D. 


Concise and complete, this book is a practical 
reference written for pediatricians and general 
practitioners on the etiology, pathology, clini- 
cal manifestations, diagnosis and therapy of 
each of the more common infectious diseases 
that are prevalent today among adults and 
children. Beautifully illustrated and clearly 
written, these factual clinical descriptions are 
well supported by up-to-date discussions of 
etiologic agents, epidemiology and immunity. 


You'll find many new and completely re- 
written chapters have been added to this new 
2nd edition that are of vital importance in 
this rapidly changing field. The chapters on 
“Diagnosis of Acute Exanthematous Dis- 
eases,” “Acute Respiratory Infections” and 
“Rabies” and one on “Enteroviral Infections” 
which groups poliomyelitis and Coxsackie 
virus infections together with a new section 
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on ECHO viruses and the clinical symptoms 
they cause help make this revision one of the 
best collections of information on identifica- 
tion, description and treatment procedures yet 
to appear in print. 


Much new information has also been added 
concerning adenoviruses; chickenpox; pneu- 
monia; infectious hepatitis; herpes virus ho- 
minis and simiae; and measles and rubella 
in pregnancy. Diphtheria immunization of 
adolescents and adults has been discussed in 
greater detail. 


Many timely and valuable case reports have 
been added: mumps orchitis without parotitis 
complicated by deafness; acute labyrinthitis 
and peroneal neuritis; acquired toxoplasmosis 
in a 214-year-old boy; febrile exanthem due to 
ECHO 9 virus infection; and encephalo- 
myelitis with facial palsy and deltoid weak- 
ness caused by ECHO 11 virus infection. 


Attention has also been called to the highly 
fatal “grey baby” syndrome, the result of over- 
dosing the premature and newborn infant 
with chloramphenicol. 


With all this current information and much 
more, it is easy to see that this extremely well- 
illustrated and authoritative book on the 
latest diagnostic and treatment procedures 
could be of practical ‘value in your practice. 
Why not order your copy today. 


By SAUL KRUGMAN, M.D., Professor and Chairman, Department of 
Pediatrics, New York University School of Medicine; and ROBERT 
WARD, M.D., Professor and Head, Department of Pediatrics. University 
of Southern California School of Medicine. Just published, 2nd 


edition, 398 pages. 634” x 934”, 55 illustrations and 7 color 
Approval From 


plates. Price, $13.00. 
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3207 Washington Bivd., St. Louis 3, Mo. 
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SYRUP—12 fi. oz. push-button can. Each 5 cc. teaspoonful 
contains: Vitamin A (Palmitate) 3,000 U.S.P. Units « Vita- 
min D 800 U.S.P. Units * Thiamine HCi (B,) 1.5 mg. « 
Riboflavin (B,) 1.5 mg. © Pyridoxine HCI (B,) 1 mg. « 
Ascorbic Acid (C) 40 mg. « Vitamin B,, 3 mcgm. « Niacin- 
amide 10 mg. « Pantothenic Acid (as Panthenol) 1 mg. « 
Methylparaben 0.08% © Propyiparaben 0.02%. Also avail- 


LIQUID MULTIVITAMINS PEDIATRIC DROPS-50 cc. bottle. 
LEDERLE LABORATORIES, Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QS 
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saving 


Setting aside part of your money 
for savings isn’t easy these days. 
But there’s one sure way: save 
some of it before you get it. You 
simply ask the company where 
you work to set aside any amount 
you wish every payday for U.S. 
Savings Bonds. The Payroll Sav- 
ings Plan makes sure it goes into 
savings before you can dribble it 

. away. And after you’re in the 
plan for a while, you don’t even 
miss the amount that’s been put 
away for you. 


You save without having to learn how! 


Savings pile up almost by’ themselves when you 
buy Bonds on the Payroll Savings Plan. 


NOW every Savings Bond you own —old 
or new —earns 44% more than ever before. 


WHY U.S. SAVINGS BONDS ARE SUCH A GOOD WAY TO SAVE 
You can save automatically with the | Your money can’t be lost or stolen. 


Payroll Savings Plan. 


You can get your money, with inter- 


You now get 334% interest at ma- est, anytime you want it. 


turity. 


You save more than money, you help 


You invest without risk under U.S. Your Government pay for peace. 


Government guarantee. 


Buy Bonds where you work or bank. 


You save more than money with 
U.S. Savings Bonds 


The U.S. Government does not pay for this advertising. The Treasury 
Department thanks The Advertising Council and this magazine for their 


patriotic 
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LIQUID MULTIVITAMINS 


SYRUP —12 fl. oz. push-button can. Each 5 cc. tea- 
spoonful contains: Vitamin A (Palmitate) 3,000 U.S.P. 
Units « Vitamin D 800 U.S.P. Units « Thiamine HCI 
(B:) 1.5 mg. « Riboflavin (Bz) 1.5 mg. + Pyridoxine 
HCI (Bs) 1 mg. « Ascorbic Acid (C) 40 mg. « Vitamin 
Biz 3 mcgm. « Niacinamide 10 mg. + Pantothenic 
Acid (as Panthenol) 1. mg. « Methylparaben 0.08% « 
Propylparaben 0.02%. Also available in concentrated 
form: PEDIATRIC DROPS —50 cc. bottle 


LEDERLE LABORATORIES, a Division of 
AMERICAN CYANAMID COMPANY, Pearl River, WN. Y. 


NORTH AMERICAN 
MEDICAL, HEALTH & WELFARE 
Telephone Directory 


from 
ATLANTIC TO PACIFIC 
and 


PANAMA TO ARCTIC 


Names—Addresses—Telephone Numbers 


Officials Organized Services 

Suppliers Individual Practitioners 

Institutional etc. etc. etc. 
Organizations 


Pre Publication cost, Fifty Dollars 
with your order 


C. FERGUSON 


P.O. Box 173 
Calgary, Alberta, Canada 
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By CARL H. SMITH, MA., M.D., Professor 
of Clinical Pediatrics, Cornell University 
Medical College, New York, N. Y.; 
Attending Pediatrician, The New York 
Hospital, New York, N. Y.; Consulting 
Pediatrician, Beekman-Downtown Hospi- 
tal, New York, N. Y.; Fitkin Memorial 
Hospital, Neptune, N. J.; Misericordia 
Hospital, New York, N. Y.; New York 
Infirmary, New York, N. Y.; St. Joseph's 
Hospital, Far Rockaway, N. Y.; Sea View 
Hospital, Staten Island, N. Y.; Consulting 
Hematologist in Pediatrics, Lenox Hill 
Hospital, New York, N. Y. Published 
November, 1960. 572 pages, 6%" x 
9%", illustrated. 
Price, $17.00 


Purchase Any of Three Ways: 
At Your Favorite Bookstore; 
From Your Professional Sales 
Representative; Or Order on 
30 Day Approval from 


Gives You a Comprebensive 
and Up-to-Date Presentation 
of Pediatric Hematology 


BLOOD DISEASES 
OF INFANCY 
AND CHILDHOOD 


By Carl H. Smith, M.A., M.D. 


Here is a book written by a world renowned figure in the field 
of pediatric hematology which may soon become a classic. 
Complete, concise yet practical, it presents all of the salient 
features of blood dyscrasias against the background of normal 
development of infancy and childhood. Although these hema- 
tologic disorders correspond closely to those occurring in adult 
life, the approach to diagnosis is frequently complicated by 
concomitant alterations which normally take place during 
growth within and outside of the hematologic system. Certain 
disorders occur almost exclusively in early life and these are 
best described in a pediatric setting. 


You'll find this new book emphasizes the pathogenesis of pedi- 
atric hematologic disorders in the light of established concepts 
as a basis for rational treatment. Each disease is clearly and 
concisely described to include definition, pathogenesis, clinical 
features, laboratory findings, pathology, diagnosis, treatment 
and prognosis. Detailed technique is included so that even in 
the most complicated cases the physician has a competent 
guide in this new book. 


Representative of the important and timely recent topics 
which Dr. Smith has included in his new book are the follow- 
ing: Hyperbilirubinemia in early life due to enzymatic defici- 
ency; problems and treatment in physiologic hyperbilirubinemia 
especially in the premature; primaquine-sensitive erythrocytes 
in the hemolytic anemias; paper and starch electrophoresis in 
the diagnosis of the hereditary hemoglobinopathies; newer 
aspects of the etiology and specific therapy of leukemia; the 
identification of the multiple factors responsible fog coagulation 
disorders; preoperative screening devices to rule out a bleed- 
ing tendency; management of thrombocytopenic purpura with 
steroids and splenectomy. Research and clinical aspects are 
integrated. Virtually all of the material discussed appears 
for the first time in a book dealing exclusively with pediatric 
hematology. 
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Medicinal and Nursery 


is saturated with 
high grade Norwegian Cod Liver Oil 
(plus its vitamins A and D)...so will 
not “‘dry out’”’ the skin, nor deprive 


it of its natural fats. 
Instead... DESITIN POWDER acts to keep baby’s skin 


normally lubricated, soft, smooth, supple..... ” d la p ¥ r ia S h 


prickly heat rash 
chafing, skin irritations 


Every baby deserves the tender, loving care 
of soothing, protective, healing DESITIN POWDER. 


Mothers will appreciate your recommendation of 
both DESITIN POWDER and DESITIN OINTMENT. 


samples cheerfully sent—wite DESITIN CHEMICAL COMPANY 
: 812 Branch Ave., Providence 4, R. I. 


... ideal for baby’s bath! 


DEsiTIN soAP\ & 
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relieve coughing, 
wheezing and 
_ stuffy nose... 


with NEW i 


ANTITUSSIVE - EXPECTORANT - BRONCHODILATOR - DECONGESTANT - ANTIHISTAMINIC 


iol f j r- Each 5 cc. teaspoonful contains: 
yin ouch drug the ‘Actidil’® brand Triprolidine Hydrochloride... . . 2 mg. 


mg 

apy designed to produce relief may be called suteters brand Pseudoephedrine Hydrochloride 30 mg. 

simultaneously. The ingredients of ‘Actifed: Dosage: Adults and children over 12 years—2 tsp., 4 

Expectorant were selected because they pro- 4 years—1 oy. 

. ; . nfants and children up to 6 years—¥2 tsp., 4 times daily. 

duce desirable antitussive, expectorant, bron- Precaution: Although pseudoephedrine hydrochloride 

chodilator, decongestant and antihistaminic causes virtually no pressor effect in normotensive 

effects patients, it should be used with caution in patients with 

, hypertension. In addition, even though triprolidine hydro- 

chloride produces only a low incidence of drowsiness, 
appropriate precautions should be observed. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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5-fold 


absorption 


in oral 


B,. therapy 


Ion-exchange vitamin B)2 administration 
provides unique superiority over previous oral 
forms of the vitamin. Present in Cynal as LB)», 
ion-exchange vitamin B)2 is protected against 
gastric destruction and provides smooth, sus- 
tained absorption ...up to 5 times! as great 
as with ordinary preparations. 

In addition to the specific anti-anemic prop- 
erties of By. cer*ain beneficial effects on appe- 
tite and well-being have been observed in 
patients showing marked deficiency in the 
vitamin.? 

A single dose of Cynal provides not only 
generous amounts of vitamin B;2 but also es- 
sential vitamins B,; and By. Evidence appears 
to indicate the latter is necessary for proper 
vitamin Bo absorption.* 

*Cynal does not contain intrinsic factor and is not in- 
tended for treatment of pernicious anemia. 


LLOVD BROTHERS, INC. 


CINCINNATI 3, OHIO 


EACH “CHERRO-CHEW” TABLET CONTAINS: 


Thiamine mononitrate (Vitamin B,) . 10 mg. 
Vitamin By2 (as . . .... . 25 meg. 
Pyridoxine hydrochloride 

(vitamin Bg) 
*Lloyd’s absorptior 
from +? Cc, 


)SE: One tablet per day 


PPLIED: Bottles of 50 tasty 
“Cherro-Chew” tablets. 


REFERENCES: 
1. Chow, 8. F.: Gerontologia 2:213-221, 1958. 
2. Committee on Nutrition: Pediat. 
21:860 (May) 1958. 
3. Chow, B. F., et al.: Am. J. Clin. 
Nutrition 6:386, 1958. 
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vomiting quickly 


controlled 


rectally 


Antinausea 


— . for Children 


\/ SUCCESSOR/TO THE SUPPOSITORY 


Vomiting in youngsters responds promptly 
to one Antinausea Supprette rectally two 
or three times daily. Full therapeutic dos- 
age i assured anc there is no chance of 
vomiting the medication. 

Combined synergistic action of pyrila- 
mine maleate 25 mg., and pentobarbital 
sodium !5 gr., enhance its efficacy in pro- 
viding rapid relief. 

Antinausea Supprettes (Children) have 
a definite place in pediatrics, because rectal 
medication can be retained during the vom- 
iting cycle. Safe, no discomfort, no irrita- 
tion, no leak-back. 


ANTINAUSEA SUPPRETTES (Children) 
Require no refrigeration. 

Supplied in jars of 12. 

Samples on request. 

The “Neocera” Base Makes the Difference 
Contains no oils or fatty materials. Con- 
sists of water-soluble Carbowaxes* with 
active dispersal agent. Mixes readily with 
rectal fluids. *Trademark U.C.C. 
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matches mother’s milk 


in total infant nutrition with a physiologically 
balanced, complete formula —for a clinically smoother 
course of formula feeding 


easier on everyone concerned — because BREMIL-fed 
babies are less subject to commonly occurring problems 
such as digestive upset, diaper rash, perianal dermatitis, 
and hyperirritability (only liquid formula food witha 
guaranteed standardized physiologic Ca:P ratio of 1% :1) 


efficient, well utilized protein, patterned on mother’s milk, 
encourages excellent growth but helps avoid excessive renal 
solute load, thus guarding against stress-induced dehydration 


mmm... 


LIQUID /POWDERFED 


Standard Dilution: 
Liquid — 1:1 with water. 
13-fl.oz. tins. 

Powdered —1 level measure 


to 2 fl.oz. hot water. 
1-lb. tins. 


4 
PHARMACEUTICAL DIVISION 

350 Madison Avenue New York 17, N.Y. 
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